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PREFACE. 



Having endeavoured, without success, to obtain for 
the question discussed in the following pages the 
opinions of various scientific gentlemen, I have 
resolved, instead of intruding myself further in 
that way, to appeal to the publia I took the 
liberty of soliciting these opinions, in order that, 
should my views appear to competent judgment 
crude and hasty, and destitute of any catholic 
claim, I might avoid exposing them to public con- 
demnation; — that is, supposing the public kind 
enough to notice them. But being firmly per- 
suaded in my own mind, upon the most mature 
view which I have been able to arrive at in a 
long course of study, that the doctrine here sub- 
mitted is not only true, but of considerable im- 
portance, I venture to put it forward for the 
verdict of others. Some of its more obvious con- 
sequences I have endeavoured to investigate in 
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a much larger work. Whether that work shall 
appear will depend on the reception met with by 
the present tract There is but one thought here 
set forth^ and that thought is, that the medium 
of seeing is elementally correlated to the media 
or objects of the other senses: in other words, 
that all forms of matter are derived from the 
same stock of elements. That is the proposition 
sought to be proved. It is virtually proposed by 
Newton in one of the questions at the end of 
his Optica; and that the reader may be the more 
disposed cautiously to estimate the proof it rests 
upon, he may be here inforrued that its chief and 
most startling consequence, if true, is, that the 
creation and constant enlargement of our globe 
and its planetary kindred is the very work which 
is being carried on in the system at this moment. 
We have to search neither the fabulous past nor 
the nebulous distant for the method of Grod's 
creative agency, but to stand where we are, and 
interrogate Nature as to what that work is which 
she is continually plpng here. And she may 
inform us, from the new ground taken, that a 
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globe is not created, in our sense of the term, — 
is not finished and set up in its ultimate position 
and dimensions when it has become a round ball, 
and has reached a diameter of eight thousand or 
eighty thousand miles. If our plain and intelli- 
gible optical, or rather physical, proposition be a 
feet, one of its necessary consequences is nothing 
less than that the body at the centre of our 
system is being decomposed, while its effete matter 
subserves the reverse process in respect of the 
bodies circulating about it — with a direct ref(srence 
to that decomposition. Lord Bosse's discoveries, 
if they have not refuted Laplace's cosmogony, 
have taken away the foundations on which it was 
originally built; so that, in strictness, the theory 
ought now to have no existence; since, had our 
present knowledge of the objects on which it was 
founded existed in Sir W. Herschels time, that 
theory would never have been grounded on these 
objects. The cosmogony of Moses leaves the method 
of globe manufacture an open question. We have 
gone abroad for creation, as if nothing so grand 
could be transpiring at home; but since we are 
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in want of a cosmogony just now, there will be 
no harm, before launching out into space again, 
of inquiring a little more particularly what that 
work really is which is going on here. The pre- 
sent attempt is not so much an attempt to settle 
the question treated of, as to open up what, I con- 
fess, appears to me a new and extensive field of 
investigation; and I trust it may merit a candid 
consideration, even should it be denied any higher 
character than that of hypothesis. I will not 
conceal, however, that it assumes to be founded 
upon experiment and observation; and that, if 
the inference be false, it is not false because a 
hypothesis, but because it is an illogical induction. 



A. S. W. 



BONWTTON BTf OlDRAIW, 

Nov. 20, 1864. 



THE UNITY OF MATTER. 



Sylvius. We have agreed, I think, that as regards 
the material universe, the caused of phenomena are 
not to be sought by us in our present state of exist- 
ence, beyond the material world itself; — ^what then, 
I would ask you, Mentor, is the object of natural 
sdeaice ? 

Mentor. By persons pursuing science for different 
purposes of practice or speculation, different ends will 
be proposed. But, in my opinion, the final object 
which the man of science — regarded as a philoso- 
pher — consciously or unconsciously follows after, is 
such a view of the material economy as shall give 
entire satisfaction to the mind. 

Oravius. But what proof should we have that a 
view which afforded a mental satisfection, should be 
truly representative of the reality of things ? 

Ment. Although the constant aim of natural 
science is to arrive at a view of the material world, 
in which our mental picture should be an exact 
counterpart, or echo of that world, yet we can only 
appeal to our senses in confirmation of the know- 
ledge we have already acquired by these senses; but 
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notwithstanding this, since the view we allude to is 
based upon sensation, we cannot but believe that 
when it is complete it will harmonise throughout, 
and yield that satisfaction which to arrive at hath 
been the constant toil of philosophers since they en- 
tered upon the solution of those phenomena which 
on all sides present themselves. 

Oto, But do you not think that this mental 
satisfaiCtion is a somewhat indefinite aim? Would 
it not be more to the purpose of discovery to set 
about the investigation of those principles, or laws, 
by which material forms arrange themselves ? 

Ment That is necessarily the course which must 
be taken, in order to arrive at what I have stated as 
being the resting place or goal of speculation. At 
various periods in the progress of science, the mind 
has rested satisfied with views which we perceive to 
be conflicting. These views, however, satisfied, in a 
great measure, that state of mental developement in 
which they had their origin, and nothing fiirther was 
then desiderated. And now, the mind will not feel 
that it has solved the great cosmical riddle, until 
it has perceived the relationships of the various 
forms of matter, and the various bodies of space. 
Our view of Nature must be simply a photograph. 
We af e not to mix up that view with powers in- 
hering in matter, whose competency and mode of 
existence we do not understand. Our causes must 
be material antecedents. Where a body is perceived 
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in motion, and moving in a certain relation to other 
bodies, as wifh the bodies of our solar system, we 
must ascertain in what relation this motion stands 
to some other motion required to produce it ; and in 
what relation that other motion stands to a previous 
one, and so on, not ad infinitv/m, but round to the 
point from which we originally started. Phenomena 
must not be left in a state of anarchy. The picture 
of Nature must be one. Every individual object 
must be seen to be related to the whole. For ex- 
ample, the motion of a planet is no longer to be 
viewed as if it were a phenomenon standing by itself 
If we regard such a motion as being communicated 
to the body by forces not necessarily evolved within 
the system, the unity of the picture is utterly de- 
stroyed. And surely it is more in accordance with 
just logic to think with Plato, that God must have 
made the system complete in itself, than that ex- 
trinsic forces should be requisite to supply what, 
in sucha case, must be regai"ded as defects. If an 
animal can be made to evolve from a germ, and pos- 
sessing within its mechanism its own motive powers, 
there is nothing to hinder a solar system to grow 
up, standing in a like relation to the Creator. 

Ova, You mean to say, then, that we are not to 
accept of any motions as having been originally im- 
pressed upon the bodies of space? In what manner 
do you propose to account for the tangential motion 
of the planets, and for the motion of that which 
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moves them, and so on, until you arrive at the 
planets themselves as causes of motion? 

Ment. We are by no means ready as yet to make 
so great an advance. Yet the simple principle 
I shall by-and-bye lay before you, contains the so- 
lution of what you propose. But you wiU under- 
stand what I mean regarding the interdependence 
of cause and effect throughout the whole of Nature 
by considering the economy of the waters of our 
own globe. Take them at any point, and you find 
that there they form a link of a' circle which returns 
into itself — ^the chain is not interminate. From the 
ocean the solar action disengages vapour; that va- 
pour is condensed, and falls in the form of rain : it is 
collected in streams, and again discharged into the 
ocean, completing a circle, which we may find to be 
but a type or repetition of a higher circle, in which 
the whole material scheme is embraced. Regarding 
this epicycle of motions, the mind is in so far 
completely satisfied: it perceives the relations be- 
tween the water in one position and one form, and 
the same matter in previous and subsequent stages. 
No fiatory forces require to be introduced to fill up 
the gaps in our real knowledge. Itf so far the picture 
is complete. The circle ends in itself, and gives the 
idea of a unity — a thing in which all the parts 
are perceived to make one whole. 

Syl. But we can never imagine that the wider 
economy of Nature is of this character, when we find 
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such a form of matter, for example, as a universal 
ether, which has no chemical or elemental relation 
to ordinary forms of matter. This rather gives to 
Nature the character of a duality than of a unity; 
for this ether refuses to form any portion of your 
universal circle of sequences : and indeed we have 
no right to assume ct priori that the material world 
is a unity of the kind you insisted upon in our con- 
versation yesterday. 

Ment But does not Gravius account for the phe- 
nomena, in whose favour you bespeak the assistance 
of a universal ether, by the hypothesis of emanatiofis 
from what he calls luminous bodies ? 

Ora, The hypothesis you mention is equally fatal 
to your doctrine of unity. It may be very true, as 
you asserted yesterday, that the matter of the fifty 
or sixty elements of the chemists may form a unity, 
in which no particle can be lost, but where every 
particle, on being released from one form or combi- 
nation, immediately enters into some other; but the 
particles emitted from luminous bodies, seem cer- 
tainly to be thrown into space, and taken no fiirther 
advantage of. Where, then, is that peculiar unity 
for which you contend ? 

Meni To me, I confess, the improbability seems 
great, that there should be any such matter as that 
of which these emissions are said to consist. Nor is 
the opinion a whit less improbable, which regards 
the whole universe as blocked up with a stagnant 
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ether. We have not yet, as I conceive, exhausted 
the capabilities of that ordinary matter, of whose 
existence we are certain, I propose, therefore, that 
at present we consider the nature of matter. We 
need not, I think, enter into any metaphysical 
discussion on this subject, but simply regard the 
term matter as equivalent to sensible object ; for 
although there are forms of which we are not di- 
rectly sensible, yet the inference by which we arrive 
at them is a step so short, that no material error can 
result from regarding matter as synonymous with 
thai which can produce aeTisation. Some have no 
doubt regarded the term as standing for a sub- 
stratum of sensible qualities ; but since we have no 
faculties by which we can penetrate beyond sensible 
qualities, it seems clear that at bottom the term 
matter cotdd never have really been anything more 
than a general name, combining in one all our 
sensations, in the same manner as the general name 
animal comprehends all living creatures, but is it- 
self a mere creature of the mind. Had colour, for 
instance, been the sole sensation derived from with- 
out, then colour and matter had been convertible 
terms. But I will show this more clearly by a 
table, whenwe have conchided our conversation. 

Syl, But may there not be diflferent kinds of 
matter? For example, if the intimate nature of 
hydrogen be different from that of oxygen, may 
there not be, as is very generally held by physicists 
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of the present day, an ethereal kind of matter, 
different from any form of matter with which we 
are acquainted on this globe, and different from any 
form which ordinary matter may assume ? 

MeTvt. That is a question much more dependent 
for its solution upon just logic than may at first 
sight appear; for what is our idea of matter derived 
from? Plainly from such sensible objects as our 
experience has had to deal with. And I must 
protest against the assumption that by accumu- 
lating experiments, we may arrive at a true in- 
terpretation of Nature, without attending to the just 
grounds of reasoning. 

Syl. Bat may there not be a sort of matter of 
which we have had no experience ? 

Meiit Possibly it might be as correct to speak of 
men existing, entirely different from the men of 
which we have an idea, as to speak of matter dif- 
ferent from that of which we have had experience. 
In the one case we should be speaking of ^^ men 
different from men, and in the other case of ^'matter 
different from matter. We cannot emancipate our- 
selves from the sources of our knowledge ; and if we 
are to speak with a positive and literal meaning, our 
words must be applied to things similar to the things 
which gave occasion to the use of these words. And 
even in the very act of making the hypothesis of a 
specific ether, we do at bottom proceed — for the 
limits of our &culties will not be overstepped — ^upon 
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the ground that there is no repugnance between our 
idea of a medium of vision and the constitution of 
ordinary matter, since it must be through our experi- 
ence of the various forms of ordinary matter that we 
are able to form the conception of an ether at all ; 
so that in such a hypothesis as you advocate, we 
have not really got beyond ordinary matter. But 
not to press the subject from this point of view, 
what proof can you adduce of the existence of a 
universal ether ? 

Syl, I am willing enough to admit that, in 
the first instance, the supposition of the existence 
of this ether was hypothetical ; but now so many 
optical phenomena have been explained upon the 
hypothesis of an ether, that little doubt seems left 
of its real existence. 

Ment But you must admit that this original sup- 
position was made upon grounds which sound logic 
cannot countenance. By this supposition, 'matter 
was created of a species unknown to experience, and 
beyond the reach of experience, and for a purpose 
which experience did not know whether it was able 
to subserve. 

Gra, But I think. Mentor, those who hold this 
hypothesis do not regard the ether as material at 
all. At any rate, the emissary theory which I 
hold, is by them sometimes designated the material 
theory. 

Ment But if this ether be not matter, what is it ? 
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Syl. It may not be matter in the ordinary accep- 
tation of the term, and yet be an agency capable of 
acting on bodies. 

Ment To me I confess this is wholly imintelligible. 
To speak of an ether which is not some form of mat- 
ter, nor yet spirit, is, I suspect, to speak of nothing 
at all. 

Ora, That is my opinion; and I cannot but regard 
the undulatory theory as more material than the 
theory of emission. The latter requires matter only 
where optical phenomena are exhibited, whereas the 
former is based upon a universal ocean of matter, 
for matter it must be. 

Ment. Both hypotheses, at least in their founda- 
tion, I regard as equally untenable ; and cannot but 
think that ordinary matter will be found capable of 
doing whatever any kind of matter is brought for- 
ward to execute. But tell me, Sylvius, the nature 
of the proofe for the existence of your subtile ether. 

Syl, Perhaps the best proof, apart from optics, is 
that derived from the contraction of the orbits of 
comets, especially the comet of Encke. At each 
successive revolution of this attenuated body, the 
period is found to have diminished by a greater 
quantity than can be assigned to the perturbative 
powers of the planets. And hence the inference, 
very generally acquiesced in, that the body is re- 
tarded, its orbit diminished in breadth, and its pe- 
riod also diminished in consequence. And the most 
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obvious, and, in feet, the only conclusion from these 
is, that this retardation is due to the resistance of 
an ethereal medium. 

Mevi, I do not exactly see that an ethereal me- 
dium is a good solution of this difficulty. It is well 
known that great changes take place in the con- 
stitution of comets on their approach to, and re- 
cession from, the sun. And since the cause of these 
changes has not yet been arrived at, we do not 
know but that these changes may result in a change 
of the periodic time. One comet, called Biela's, 
has been seen to separate into two; Encke's comet 
undergoes a contraction and enlargement each re- 
volution; and if the changes universally observed 
to take place upon comets are rendered permanent, 
or are part of a progress through which these bodies 
are passing, it can hardly be expected, even in 
absence Qf an ethereal medium, that the forces actr 
ing on these comets should produce one unchanging 
result, while the body acted upon is constantly 
changing. And although you may regard this as 
displaying great ignorance of what are said to be 
the necessary results of the first law of motion, 
yet I cannot regard that law as a physical cause 
of motion, or of the continuance of motion, but 
only an expression of an observed result. I know 
it is customary to say the cosmical bodies neces- 
sarily persist in motion when once this motion has 
been originated ; and this I am willing to admit. 
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But the practical question is, what is the physical 
cause of tangential motion in the planets? And 
are we not justified by all analogy in regarding 
the force of projection, as a presently acting force, 
as well as the centripetal force? But the claims 
which geometry makes in favour of the first law 
of motion would lead one to suppose that this 
first law was one of the objective agents of Nature, 
and not a mere descriptive maxim. Surely the 
varieties of planets and comets, and the great dif- 
ferences in their motion, and in the forms of their 
orbits, might have led science to the conviction, 
that an original fiatory projection is an insufficient 
solvent, and that the structure of the given planet 
or cQmet itseli^ has something to do in determin- 
ing its position and the form of its orbit. And if 
one of the general laws of the system is to retain 
its integrity, the diminution of this comet's orbit, 
must lead not only to a diminution of period, but 
likewise to an acceleration of the comet's motion, 
for the lower bodies of the system, or those nearer 
the sun, move more rapidly than the higher ; and 
although it may be admitted that a resisting me- 
dium, and a centripetal attraction, would diminish 
a comet's orbit and its period, it can by no means 
be admitted that these causes alone could commu- 
nicate acceleration of motion. Were Jupiter sud- 
denly translated to the orbit of Mars, although he 
would perform his revolution in shorter time, he 



12 THE UNITY 

would not, under the agencies presently recognised, 
move any faster than in his previous position. But 
the probability is, that existing agencies would not 
permit Jupiter to occupy any position but that 
which he holds; and that were it possible for this 
planet to revolve in a more contracted orbit, he 
would be impelled by present forces to assume a 
more rapid motion, and to occupy that relation to 
the other planets, which is expressed in Kepler's 
third law. But this introduces elements into the 
problem other than primary projection and centri- 
petal attraction ; elements which recognise the im- 
portance of the physical constitution of the bodies 
of the system in an astronomical point of view, and 
which are not contemplated by Encke and those 
who have followed him in attributing the diminu- 
tion of this comet's period to a retarding ether ; and 
how these elements afiect the problem, and change 
the whole aspect of physical astronomy, we have 
not time at present to consider. But what proofe 
can you bring from optics for the existence of an 
ethereal medium? 

. Syl, The phenomena of interference, and many 
others which are found wholly inexplicable upon 
the theory of emission, are justly regarded by phi- 
losophers as affording strong proofe of the reality 
of such an ether as I contend for ; and the analo- 
gies of hearing, and the waves of liquids, also 
strengthen this hjrpothesis, — as exhibiting a mode 
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of the transmission of motion without transmis- 
sion of matter, which entirely oversteps the extra- 
vagant notion of the projection of material particles 
from bodies so distant aa the sun and stars ; for it 
seems inconceivable that any force should exist 
capable of projecting particles with the rapidity at 
which luminous impressions traverse space ; and 
although some have contended that no medium 
is requisite to vision, nor to the maintenance of 
planetaiy relations, this seems a supposition which 
cannot be entertained until we be able to con- 
ceive of the transmission or the prevention of mo- 
tion where no body is moved. Some medium is 
imdoubtedly requisite to vision; and it seems a 
matter of small importance what the intimate na- 
ture of that medium is. 

Ment To me, what you call the intimate nature 
of the medium, seems of the very utmost impor- 
tanca Till this be decided, we cannot be said to 
know in what physical relation the sun stands to- 
wards his rising family of planets. And, doubtless, 
the unfolding of many physical mysteries, waits the 
decision of the question relative to the elemental 
relation in which the visual medium stands to other 
forms of matter. I am not so much concerned to 
know the mode of motion in the visual medium, as 
to know the elemental or chemical relation in which 
this medium stands to ordinary matter. Now it 
has been remarked by a very profound logician, that 
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the superstructure of the undulatory hypothesis, the 
ether and its modes of motion, are mere creatures of 
the hypothesis, framed purposely to meet the re- 
quirements of certain phenomena, and that therefore 
these phenomena can be no proof of the existence 
and peculiar motions of a specific ether. Nor can 
any motions whatever, prove that the visual me- 
dium is a specific fluid, having no elemental relation 
to common matter. But as you observed that it 
seemed of little importance what the nature of the 
visual medium was, so your hypothesis may remain 
intact, even if it can be shown that this medium is 
nothing more than shnply one of the forms which 
common matter may afusume. 

Ora. I think we are all agreed that between 
luminous bodies and the eye, some medium of vision 
is absolutely required. And it appears to me, from 
what Mentor has said, that we do not possess mental 
instruments whereby we can transcend the field of 
our experience, and propose the hypothesis of an 
ether having no elemental relation to ordinary 
matter. 

Ment And what better is your own hypothesis 
of luminiferous particles? But in the meantime, let 
Dae ask you, Sylvius, since we are agreed, as Gravius 
says, regarding the requisiteness of a mediimi in 
vision, what, in any case, is the cause of motion in 
your specific medium ? 

Syl For my own part, I have never thought it 
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necessary to ascend so near the fountain-head of the 
hypothesia 

Ment But without ascertaining the source of 
motion, or the antecedent motion, effecting the me- 
dium, it is clear your hypothesis is radically defec- 
tive, and takes no hold of the other departments of 
Nature. Motion in one body can only be originated 
by motion in some other body, or in something 
equivalent to it; and while such a hypothesis or 
half-hypothesis exists in science, science can never 
come into contact with the real unity of matter. So 
long as one portion of science remains isolated from 
others, science can never be truly representative of 
Nature, if Nature be, as we have many reasons for 
believing that it is — one great scheme. 

SyL So fSar as I know, no philosopher has at- 
tempted to show the mode in which motion is pro- 
duced in the ether. But this is surely do good 
reason why its motion should be denied. If a 
savage be shot through by a musket-ball, his com- 
panions may believe that there was motion in the 
ball, although the cause of that motion may be 
to them as yet unknown. 

Merit But the case is different when the very 
character of the motion is laid down by the hy- 
pothesis. I should admit the vibratory motion, 
without inquiriug into its cause, if the hundreds 
of billions of vibrations in a second were objects of 
observation. But we want to know, how ordinary 
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matter, in any of its many forms, is capable of 
impressing this extraordinary motion upon the me- 
dium of vision. 

Syl, Is it not probable, then, that the agitation 
which we know to be consequent on various chemi- 
cal combinations, especially such as are of a violent 
nature, might communicate itself to a surrounding 
ether ? 

Ment No doubt such agitation must commu- 
nicate itself to a surrounding ether, if any such 
exist. But this agitation can only be a mechanical 
motion of matter, and then the question arises, why 
do not aU violent motions of bodies produce light ? 
But let us not anticipate Nature. Let us commence 
our experiment in the dark. Here we have nothing 
to suggest the existence of an extraordinary ether. 
And let us suppose that we possess our present 
knowledge of material transmutations, but have 
never had the sensation of vision. Suppose now, 
that we bring together such a combination of bodies 
as shall give rise to combustion. When the light 
first bui*sts upon us, what ought we to infer ? Ought 
we to infer that there is an ethereal medium per- 
vading space, and that certain motions of the bodies 
we have mingled together have put this ether into 
a vibration? Or should we infer that the medium, 
by which our vision is affected, is a direct product of 
the bodies we have brought into union? We are 
certain that combination gives birth to new forms ; 
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and here is a new form directly springing out of the 
others. We do not know that combustuous combi- 
nations can give motion to ethers ; but we know that 
they must give rise to new compounds, and that if 
these be of a fluid character, they must disperse 
themselves, owing to the greater volume they oc- 
cupy. So that, by this simple principle of explana- 
tion (too simple, indeed, for many people), we have a 
visual medium produced in a manner analagous to 
that in which all other forms are produced; and 
its cause of motion reduced to that law which ex- 
presses the tendency to equidiflFusion of all tenuous 
fluids. But how do you account for solar-light ? 

Syl, Sir John Herschel imagines it possible in the 
case of the solar light, that this light may be pro- 
duced by currents of electrical matter constantly 
circulating in the sun's immediate neighbourhood. 

MeTd. But what moves the electrical currents? 
And how is it shown that these currents are capa- 
ble of putting the ethereal medium into a state of 
undulation ? Nor, in reviewing such questions, can 
we avoid being perplexed with others? What is 
it that is going on in this universe? What is all 
this stir about? Mere motion, eternally perpe- 
tuated, and barren of any progress, it cannot be. 
And to imagine that this grand phenomenon of 
light is but the humble menial of animal vision, 
is to elevate ourselves into a very undue import- 
ance. In forming our senses, the Creator seems 
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merely to have taken advantage of the forms of 
matter already necessary to the cosmical economy. 
And, undoubtedly, there is some great hct under- 
lying the relation between the visual form of mat- 
ter and other forms. But you say that the motion 
of the ethereal fluid is undulating without any pro- 
pagation of the medium ; now tell me the manner 
in which such motion can be produced. 

SyL The waves upon a pool, and the imdulation 
of the air produced by a sonorous body, are exam- 
ples of this undulation. True, these are not quite 
identical with the vibrations of the ether ; but they 
show in a popular way the possibility of such vi- 
brations in fluid masses. 

Ment. But rightly considered, the sound motions 
of air are not imdulations at alL They are propa- 
gations of the air for a certain distance, with a 
relapse or propagation in the contrary direction. 
And it is only in so far as the motion is propa- 
gation, that any aural efiects are produced. And 
besides, in this case the imdulation, if it be caUed 
such, is in the line of what may be termed the aural 
ray ; whereas, the vibrations of the luminous ether 
are said to be perpendicular to the line of the ray, 
which seems to introduce a mathematical impossibi- 
lity, since such rays, diverging in all directions from 
a radiant point, must neutralize each other's vibra- 
tions, and produce simple propagation. For, if the 
impact of one portion of the ether on another be 
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capable of giving motion to that other, contrary mo- 
tions of portions of the ether are capable of neutral- 
izing each other; so that transverse undulation in all 
directions, from a radiant point, is physically impos- 
sibla On the other hand, it is an error to suppose 
that when a stone is thrown into a pool, waves merely 
are produced, without any propagation of the water. 
It is because of the sudden propagation from the point 
where the stone displaces the water that the waves 
are produced. A large enough stone would propa- 
gate the water out of the pool altogether ; and in 
this case, it is only because portions of the water 
can be elevated above the average level of the sur- 
face that waves can be produced. Were the stone 
suddenly created a mile below the sur&ce of the 
sea, there would simply be a propagation of the 
water in straight lines from the centre of displace- 
ment, without any of that forward and backward 
motion called vibration. And the case seems to be 
precisely similar to this, on the introduction of a 
luminous body into an ocean of ether. The ether 
may retire in straight lines, but that it can vibrate 
perpendicularly to radii drawn in all directions from 
a luminous point, seems to me a physical contra- 
diction. 

Syl, But is it not admissable then, that a short 
propagation of the medium, and a subsequent re- 
lapse, may be adequate to all the phenomena of 
optics? 
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Ora. But if there be propagation for howevet 
short a distance, this hypothesis and that of emis- 
sion, are so far practically the same. 

Meat It seems indeed, to me, that without pro- 
pagation in the line of the ray, no effect whatever 
can be produced by a ray. Were the air, in aural 
impressions, not propagated so as to impinge with 
some force on the organ of hearing, no such result 
afl healing could be produced. And as regards the 
organ of vision, the case seems to be the same. The 
medium of vision must, at least for a certain dis- 
tance, be propagated from the object rendered vi- 
sible. Whether the medium be propagated the 
whole distance, or only the impression be propa- 
gated through the medium, as in hearing, we shall 
have to consider. But is not the mechanism ex- 
ceedingly complicated and hypothetical, by which 
the red rays receive four hundred and fifby-eight 
billions of different vibrations in a second, and 
the intermediate rays intermediate numbers, until, 
at the extreme violet, the vibrations in a second 
amount to seven hundred and twenty-seven bil- 
lions? How can any form of ordinary matter be 
the cause of such motions as these ? 

Syl, But what right have we to expect the struc- 
ture of Nature to be more simple than we find it ? 
And if the machinery of these undulations seem 
cumbrous, yet it is by no means so extravagant as 
the notion of a repulsive force, for ever casting out 
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particles into space never more to be used in the 
economy of Nature. 

Ora. It is by no means certain that these par- 
ticles are never again used In an article in an 
early number of the "Edinburgh Review/' the 
notion, propounded by Le Sage, that the particles 
ejected from the sun in course of time again return 
to the sun, in some other form, is considered as 
highly probable, and as suggesting a view of the 
subject, very conformable to many analogies pre- 
sented on our globe, as that, for instance, of the 
oceanic waters. 

Ment But I beg you will observe, that if the 
undulatory theory should be found felse, that does 
not prove the corpuscular theory true. The con- 
troversy is not between you, but between any one 
of your theories and Nature. And there is one 
consideration, Sylvius, which I would press upon 
your attention, and that is, — since the forms and 
motions of ordinary matter are capable of generating 
that motion in the ethereal medium which subserves 
vision, why may not these forms and motions of 
ordinary matter produce vision in their own right? 

Syl, But then we should still want a medium 
between the ordinary matter and the visual organs. 

Ment But why may not the ordinary matter it- 
seli^ reduced to what may be called its opticable form, 
be this medium? For the motions of ordinary 
matter must first show what is to be done. 
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Syl. We cannot surely entertain a notion so re- 
pugnant to observation, as that of the matter of 
the sun and stars being dissipated; and yet your 
doctrine ends in this. 

Ment Why may we not admit the decomposition 
of the sun and stars ? Even within the period of 
human history stars have disappeared from the 
heavens. We never find Kght produced without 
the decomposition of some body; and I can see 
nothing more extravagant in the notion of the de- 
composition of astral bodies — ^if such decomposition 
gives rise to the composition of other similar bodies 
—than in the decomposition and dissipation of 
bodies on our globe, which necessarily results in the 
production of others. When I see a fire at a great 
distance on this globe, I instantly infer that the 
matter, giving out the light, must be decomposing 
more or less rapidly ; and why, when I see a star 
behind that fire, should mere distance make me 
adopt a new principle of interpretation in respect 
of its light? Newton held one principle to be ap- 
plicable to both. And whether the principle be 
"true" or not in respect to astral light, it cannot 
be denied to be " sufficient.^' And it is clear that 
no motions of ordinary matter can generate motions 
different from themselves ; so that you must admit, 
that the form of ordinary matter which in any in- 
stance moves the ether, is itself moving in a similar 
manner ; and if this be so, why should Nature em- 
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ploy another agent than ordinary matter, to do 
what ordinary matter must thus be granted capa- 
ble of doing ? 

Ova, Is not that the doctrine propounded by 
Grove in his "Correlation of Physical Forces?" 
His assumption he says, is, that "wherever light, 
heat, &a, exist, ordinary matter exists, though it 
may be so attenuated that we cannot recognise it 
by the tests of other forces, such as gravitation.'' 
"On the other hand," he proceeds, "a specific matter 
without weight must be assumed, of the existence 
of which there is no evidence, but in the phenomena 
for the explanation of which its existence is sup- 
posed." And he concludes by observing, " that the 
assumption of the universality of ordinary matter 
is the least gratuitous." 

Ment My conception of matter is not quite 
similar to that of Grove. For although this very 
clear thinker insists that ordinary matter is present 
wherever such results as vision and heat are expe- 
rienced, he does not seem to desiderate a peculiar 
form of ordinary matter as necessary to purposes of 
vision, but imagines that luminous impressions may 
be propagated through the particles of air, water, 
glass, and such like, in the manner of vibrations. 
Whereas, it appears to me a better interpretation 
of phenomena, to regard the medium of vision as 
one of the cardinal forms of ordinary matter, pro- 
pagated from any point where ordinary matter 
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is being converted into this form, out of other 
forms. 

8yl, I must confess, that this view does seem 
more agreeable to the character of Nature, and to 
the analogy of other transmutations, than the sup- 
position of a specific ether filKng all space, and in 
various degress of density, the pores of bodies. But 
I do not see that it militates much against the 
undulatory hypothesis, for space and the pores of 
bodies will stiU be in great measure pervaded by 
this medium, and a form of ordinary matter may 
undulate as well as an ether. 

Ment That is exactly what I mean. We cannot 
at present enter into the details of the undulatory 
hypothesis ; but if it shall be found true, that the 
medium of vision undulates, that will be a feet, as 
I said already, having no relation to the elemental 
character of the medium. If it be found that vibra- 
tion is a fact of the mode of motion in the medium 
of seeing, that will not break the tie of consan- 
guinity between it and the forms of matter patent 
to the other sensea But it seems probable, not to 
say certain, that a ray of light which may have 
previously moved in a direct line, and the matter of 
which has been propagated through space, shall on 
entering such a medium as glass, excite in that 
glass a vibration which shall re-act upon the ray, 
and put it into a similar vibration, the ray then 
combining in its mode of motion both propagation 
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and vibration, but being in its essence neither an 
ether, nor specific emitted particles, but simply oue of 
the reciprocal forms of the common material unity. 

Ora, It appears to me that the doctrine you are 
going on to enunciate, is no other than that proposed 
by Sir Isaac Newton, when in his 30th query, at the 
end of his " Optics," he asks: — " Are not gross bodies 
and light convertible into one another?'' Sir Isaac, 
at the same place, proceeds to state a great variety 
of transformations of bodies, observing that, " the 
changing of bodies into light, and light into bodies, 
is very conformable to the course of Nature, which 
seems delighted with transmutation." 

Ment, That is precisely the doctrine I want you 
to consider ; for, although the question you bring 
forward has been often quoted, no one appears to 
have duly investigated what is really involved in its 
solution. 

Syl, But it has long been before the world, 
and has not seemed to any one worthy of the least 
attention. 

Ment That is often the case with great trutha 
It is thought, from a sentence in Plutarch, that the 
Copernican system of our planets was known to 
Pythagoras, and yet the mind of the world did not 
seem prepared for the reception of this system until 
the exposition of Copernicus. So far as I am aware, 
no one since Newton's time has seriously made this 
a question of science at aU : and yet, if we are to be 
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guided by observation and experiment, there is not 
in all science a more obvious inference than that 
which holds light to be the transformed material of 
gross bodies. But if this inference be true, it 
certainly shows very forcibly the value of not 
neglecting to cultivate just methods of interprets^ 
tion for the sake of perfecting the art of observation; 
since, although all men in all ages have had the phe- 
nomena of the production of light constantly before 
their eyes, no one, till the time of Newton, seems to 
have entertained this interpretation, even as a hy- 
pothesis. And if this question was judged worthy 
of the investigation of posterity by such a man 
as Newton, it cannot surely be regarded as alto- 
gether trivial 

8yl. But you do not mean that this doctrine 
of the elemental coiTelationship of light and ordi- 
nary matter, suggested by Newton, is a truth, if 
truth it be, at all comparable to the great fact of the 
heliocentric theory of our system ? 

Ment We have not yet examined into its conse- 
quences. In the meantime, it is clear that Sir Isaac 
himself had laid no proper hold of this thought; 
for, in a letter to Dr. Bentley, he speaks of matter 
being divisible into two kinds — luminous and non- 
luminous ; and of the solar system being formed 
of two sorts of matter, one sort composing a shining 
body, the other opaque bodies. Now, I hope to 
make it clear to you, that luminosity is no quality 
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of matter at all, but simply an effect of the action of 
a certain form of matter on our faculty of vision. 
But as you, Gravius, hold Newton's ordinary theory, 
tell me in what way luminous particles are ejected 
from what you call luminous bodies. 

Ora. It is by the principle of repulsion. 

Ment But what do you mean by the principle of 
repulsion ? You object to the doctrine that ordinary 
matter is capable of assuming a form related to the 
sense of vision, and yet you make no scruple of 
endowing matter with mysteries a thousand times 
more inexplicable. 

Ora, Repulsion is the opposite or counterpart of 
attraction, or gravitation— the grand principle which, 
if it does not bestow, at least conserves, the motion 
and the structure of the solar and astral systems. 

Ment I will own to you that I have spent a con- 
siderable time in looking through the works of 
Newton, and other scientific inquirers, in order to 
ascertain the nature of this principle of attraction or 
repulsion. 

Ora. The nature of the principle is not known, 
nor does any one now think of inquiring into it: we 
know only its effects. We regard the principle itself 
as a final ordinance of Nature, no more to be ex- 
plained than the existence of matter. 

MeTd, It is not the ignorance of man regarding 
any principle of Nature of which I complain; it is 
the using of such a term as attraction^-not only 
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in ignorance of what Nature means by it — ^but in 
ignorance of what we ourselves mean by it. What 
right has any man, who really looks to the satis- 
feiction of his own private difficulties, to say that 
the planetary orbits, for example, are guarded from 
disruption by attraction, while he himself knows 
not in his own mind what he means by attraction? 
Very true, we are not to inquire into the ilature of 
attraction, but not because a cause of motion which 
man does not comprehend, undoubtedly exists in 
Nature; but because, until the principle named at- 
traction be perceived to be a principle capable of 
producing motion, we ought to give no attention 
to it, but simply investigate the available causes of 
motion and forms of matter subjected to our means 
of investigation. 

Ora. But the existence of the principle is alto- 
gether undeniable. The planet Neptune was dis- 
covered in virtue of it. 

Ment The planet Neptune, I admit, was dis- 
covered in virtue of real laws of Nature. But why 
we are to be called upon to subscribe to an unde- 
niable principle whose mode of action, and whose 
very power to act have not been shown, I am at a 
loss to perceive. 

OtOh But you do not deny that the planets are 
maintained in a certain connection with the sun. 

Ment No, I do not deny that, nor do I deny that 
real forces are requisite for maintaining this con- 
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nection. But why these forces are to be regarded 
as no objects of human investigation, I do not 
know. Nor can I see that any real advance is made 
by calling these forces attraction — ^implying spon- 
taneous action in matter — ^when we have not dis- 
covered what the nature of the forces are, nor yet 
have laid down to ourselves a determinate conno- 
tation to the word attraction. We have got Nature 
to study; but if men will propose an inexplicable 
principle, as Locke calls attraction, and then tell us 
such a principle is final, and no object of investiga- 
tion, we can hardly be blamed for asking in what 
respect they have advanced our knowledge of Na- 
ture. Whatever discoveries, and explanations, and 
predictions have been made concerning cosmical 
bodies, have really been made from the analogies 
presented to observation, and not surely from a 
cause of motion which no one has yet shown to be 
a "true and sufficient" cause of any motion. 

Ora. But are not the motions of the cosmical 
bodies undeniable proofs of its existence? 

Ment The existence of what ? 

Ora, The existence of gravity. 

Ment. They cannot be proofe of the existence of 
something you know not what. They are proofe 
sufficient of the existence of the forces which pro- 
duce them. But what are those forces ? 

Ghra, Hold there. Have you not fellen into the 
very error of which you accuse me ? You have 
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mamtained that you have suffident proof of the 
existence of forces, of the nature of which you con- 
fess your ignoranca 

MerU. I speak only of forces in general You 
allude to one individual force. You assume first, 
that it is defined £U9 to its character ; and second, 
you tacitly pretend to have discovered a particular 
force or principle, upon the character of which, you 
dare not, for the ignorance of you, condescend. It 
is here where the strength and the weakness of gra- 
vitation lie. Gravitation claims to be regarded as a 
particular force ; and we cannot deny that there are 
cosmical forces ; then when we examine, to ascer- 
tain the nature of this force, gravitation shifts the 
ground, and in the words of Newton, claims to be 
only any force in general by which bodies are made 
to approach each other; and still we cannot deny 
that there are such forces. But observe, the term 
gravitation is generic; and we shall not have arrived 
at any really practical knowledge, in respect of the 
causes of cosmical motion, until we have discovered 
individual or concrete forces. It will not do to 
close up this question by proposing a mystery, and 
putting an interdict upon inquiry; but to prosecute 
this digression further would require much longer 
time than we can now devote to it. We should 
require to consider the whole subject of falling 
bodies, the tides, the lunar and planetary orbits, 
the doctrine of perturbation, the method of find- 
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ing the amount of matter in the planets, whether 
matter possesses an inherent power of action, and 
whether the laws of the human mind can admit 
the existence of such a power, with other particu- 
lars; enough, however, has, I think, been suggested 
to show you, that unless you can point out, or set 
before your own mind, how repulsion as a known 
and deteimined force is capable of ejecting particles 
from bodies, you have no warrant to affirm its com- 
petency. You must perceive its competency; at 
least as much so, as we may be said' to know the 
competency of impulse as a motive agency. We 
observe the cosmical motions; but how do we know 
that* what any one calls attraction is the necessary 
antecedent of these motions? In fact, until you 
have arrived at a cause which is some object of 
thought, and not a mere abstraction, and which you 
can believe to be adequate to the assigned eflfect, 
you have arrived at no cause which is anything to 
the purpose. 

Gra, But you will not deny that light is dispersed 
from any radiant point, and that some force is re- 
quisite to its dispersion; and since the result seems 
very obviously to necessitate such a cause as repul- 
sion, why may not the real cause, whatever it is, be 
designated by the term repulsion, as weU as by any 
other ? 

Ment It is clear that such terms as repulsion and 
attraction are the abstract or hypothetical names of 
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certain concrete physical agencies, wliich ought to be 
the real objects of science : and are not common peo- 
ple apt to imagine, that when philosophers use a 
term like repulsion, they signify some precise force 
by it — some agent of a definite and known charac- 
ter? And does not this tend to prevent any further 
inquiry? And, moreover, has not the use of such 
terms as repulsion and attraction led us tacitly into 
the belief, that matter possesses an unborrowed 
power of producing motion, derived from no ante- 
cedent notion, which is contrary to our most trust- 
worthy experience. 

Ora, As I place little reliance upon the judgment 
of a critic who finds faults without being able to 
mend them, so neither can I regard that man as a 
philosopher, who attempts to overturn the general 
opinion, without substituting one more in accordance 
with reality. The true refutation of feJsehood and 
error, is the substitution of truth and right. What 
cause, then, do you propose for projecting the lu- 
minous particles? 

Ment If you regard these particles as being a 
peculiar species of matter resident in the structure 
of ordinary forms of matter, I can see no reason for 
entertaining a belief in the existence of any such 
particles; and you ought to consider, as I said also 
to Sylvius, that if ordinary matter in any way has 
a motion capable of ejecting luminous particles, why 
not fell back at once upon ordinary matter, of whose 
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existence, as a sensible object, we are perfectly cer- 
tain? Tell me any effect which can be produced 
either by a peculiar species ' of particles, or by an 
ethereal fluid, which some possible form of ordinary 
matter is not better capable of producing? 

Ora, Tou seem to speak as if there were but one 
universal element, out of which all other forms are 
modified : do you not admit that the particles of 
any two of the chemical elements are different kinds 
or species of matter? And if they be so, what 
hinders the existence of specific particles for so 
important a purpose as that of illuminating the 
universe ? 

Ment You entirely mistake me, if you suppose 
that I hold the notion which has been entertained 
by some, of but one ultimate element. Were there 
but one element, it is difficult to see in what way 
it could assume different forms. Gold melted into 
gold can only retain the same form ; but what I 
mean by sajdng that the elements of the chemist are 
all one kind of matter, is simply, that the matter of 
these elements can combine to form those generally 
compound substances, which I call ordinary matter. 
But specific particles, which are mere lodgers, and 
have no family-tie binding them to ordinary forms, 
but are beyond the manipulation of the chemist, I call 
a different kind of matter ; that is, upon the assump- 
tion of the existence of any such. Forms of ordi- 
nary matter, or the elements of these, have been 
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compared to the letters of the alphabet They may 
unite together in various ways, to form or represent 
one language; but a wavy line {-^^-^ — ) like this 
traced by my pencil, may be compared to your spe- 
cific particles and ethers : it will not combine with 
any of the letters of our alphabet to form a word. 
But you have not answered my principal question: 
you have not shown that your specific particles or 
ethers are capable of producing effects beyond the 
avocations of ordinary matter. 

SyL There is no form of ordinary matter tenu- 
ous enough for purposes of vision. It is admitted 
that ordinary matter may assume a soUd- 

Ment More properly fixed. 

8yl, Well, let it be so. Matter may assume a 
fixed^ a fluid, and a gaseous, form, and considerable 
varieties in each of these ; and it is held that aU 
matter, properly called matter, may assume these 
forms ; but which of them all is tenuous enough to 
penetrate the lenses of the eye, and produce vision ? 

Ment I do not say that any of these is teliuous 
enough for that purpose ; but what do you say to 
the doctrine of a still more attenuated form than 
any of these ? You admit tangible, fluid, and gase- 
ous forms of ordinary matter, what objection have 
you to what I have taken the liberty of calling the 
opticable form of this same ordinaiy matter ? 

Ora. Although, as you stated. Sir Isaac's question 
contains the germ of this notion, yet it never struck 
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me before in the same light ; and, in truth, I can 
see no objection to this doctrine, since, undeniably, 
there is an opticable form of matter, and since it is 
evidently possible for ordinary matter to assume any 
form which, in virtue of hypothesis, we can legiti- 
mately demand for luminiferous particles, or for a 
subtile ether. And if light be merely the most tenuous 
form which ordinary matter is capable of occupying, 
the material world thus regarded will certainly have 
become a much more practical problem than it has 
hitherto been, and one more cognate to the fiswulties 
of the human understanding. 

Syl. But how can ordinary matter possess the 
quality requisite for producing luminosity ? 

Ment I stated already that luminosity is not a 
quality of matter ; no, not even of that form which 
subserves vision, any more than tangibility is a 
quality of matter ; it is only an effect, and implies 
merely the relation in which matter stands to our 
sense of vision. This you will find laid down by 
Hobbes, and by Descartes, I am told, and still more 
fully by Locke, where he treats of what have been 
called the secondary qualities of bodies. 

Syl, But how will you any better prove the 
reality of this opticable form than I can prove the 
existence of a universal ether ? 

Ment You lay down your ether by what is called 
hypothesis, or anticipation of Nature. I proceed by 
induction, examine phenomena, and give you my in- 
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terpretation. It may be wrong, or it may be right ; 
but the reasons for holding the yisaal form of matter 
to be a form of ordinary matter, and not an isolated 
fluid, are at least what may be called inductive 
reasons. 

6ra. I agree in what Mentor has said ; and pro- 
vided he can show an intelligible cause of motion, 
as you, Sylvius, desired him to do, in this ethereal 
form of ordinary matter, apart from repulsion, I 
shall have no hesitation in accepting his interpreta- 
tion of the relationship of light to other forms of 
matter; for it appears to me to make matter a 
much more practical thing than it has hitherto 
seemed, and can in no way affect the l^ewtonian 
optics. 

Ment But I have not yet shown you some of 
the proofe, in deference to which I hold the universe, 
to be a blood-rfelated family oi reciprocating forms. 

Syl, But even if you show that light is a form of 
common matter, that will by no means prove the 
material world such a unity as you speak of There 
are the electric, magnetic, calorific, and various other 
imponderables, which, even after aU the experiments 
of Oersted, Faraday, and others, can hardly yet be 
admitted to be the same as light. 

Ment Well, now, let us consider this. Of course, 
if we hold with Sir H. Davy, and those who adopt 
similar views, that heat, for example, is a feeling 
consequent on a peculiar molecular motion of com- 
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mon matter, we can have no dispute. But if we 
take the theory of a calorific fluid, then, let me in- 
quire of you, Sylvius, what you mean by the ques- 
tion you implied, as to whether light and heat, as 
external agents, be the same ? 

Syl, That question must certainly have a mean- 
ing. Its solution has occupied the attention of some 
of the most celebrated physicista To me the mean- 
ing of it is this ; — since the effects called vision, and 
those called heat, are not the same — are not pro- 
ductive of the same ideas, the question is, are the 
causes of these different effects one object, or two 
objects differing from each other ? 

Ment But a bell and the air, when they strike 
the sense of feeUng, produce effects different from 
those they produce when they affect the sense of 
hearing; and yet the chemical or elemental cha- 
racter of the bodies are permanent. What, then, is 
it you expect to find differing in the caloric and 
visual media? 

8yh When we find different effects produced it is 
a universal maxim of reasoning to infer different 
causes. 

Mmit This maxim cannot be entertained. What 
J. S. Mill calls the plurality of causes, exhibits a 
principle which shows, that the same effect may 
have different causes ; consequently the same cause 
may produce different effects : more especially if 
the tests which external causes act upon are dif- 
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ferent from each other, as in the case of our senses ; 
we have no right to infer that these objective causes 
are essentially different. In general I have a right 
to infer that what produces in me the sensation of 
red, is different from that which produces the sen- 
sation of blue, because both causes act upon the 
same test. But when a body, such as caloric is held 
to be, acts upon what may be called the thermic 
sense (as being clearly distinguishable from feeling 
proper) ; and when a body, such as the visual me- 
dium, acts upon the optic nerve, or choroid, or what- 
ever is the seat of vision, although the conscious 
effects may be different in the two cases, we are not 
warranted to draw the inference of a diversity of 
cause. 

8yl» Da you mean to say, then, that such men as 
I could easily name, have expended their energies 
upon a question which is really no question? 

Ment I would not without the utmost caution 
assert this ; but I am afraid no other course is open, 
unless you can tell me what that is in the visual 
medium, or the magnetic, or electric fluid, which is 
different from, or the same as, something in caloric. 
One parcel of matter may be made to assume a 
variety of forms, and acting under a variety of cir- 
cumstances, may be made to produce a great variety 
of effects, and yet be all the while the same matter. 
»So may electricity, magnetism, galvanism, caloric, 
light, be the same matter acting under different cirr 



OF MATTER. 39 

CTimstances, and upon different tests ; for the effects 
produced by light do not at all show that the some 
matter may not produce heat That a certain 
parcel of matter produces light, no more disquali- 
fies it from producing heat, than that a parcel patent 
to feeling, is thereby disqualified firom affecting 
taste ; the fact, indeed, that any matter affects one 
sense proves, rather than disproves, that it may 
affect another sense. At any rate you can never 
show light and caloric to be different, so long as you 
cannot penetrate into their essence, but must judge 
of them by the effects they produce. 

Syl, But if you cannot show them to be different, 
neither can you show them to be the same ; and, 
moreover, upon these grounds you might argue, that 
because we cannot judge of oxygen in itself and 
chlorine in itself we have no right to assert that 
they are different. 

Ment But we can apply the same test to each of 
these ; and when w« do apply a test, we find a re- 
sult in the one case different from what we find in 
the other. No doubt we judge by these effects, and 
cannot penetrate into other supposed qualities in 
these gases; but in the case of light and heat we 
can only apply different tests, from which, difference 
of cause cannot be inferred. You may tell me that 
we can apply a thermometer to the various rays of * 
the spectrum, and that we find certain rays to give 
more heat than othera But this is mere hypothesis. 
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All that we find is the greater or less expansion of 
the thermometric test ; and ^ as there can be no such 
thing as heat in an insensible object, we can only 
infer that one kind of ray combines more rapidly 
or largely with the mercury or other test, than 
another, or is less rapidly given off in insensible 
channels. But this will by no means prove that 
what expanded the thermometric test cannot affect 
our sense of vision. That a certain parcel of matter 
which affects our thermic sense, is thereby rendered 
incapable of affecting our sense of vision, is, as I 
said, no more to be inferred, than that a parcel of 
matter which affects our sense of taste cannot affect 
our sense of feeling. A variety of elements has been 
conceded ; and although hydrogen and oxygen, for 
example, may be different in themselves, they yet 
stand in such an elemental relation as enables them 
to combine and produce new forms; and what I 
want to bring before you is the conception, that all 
forms of matter whatever, stand in this kindred 
relation to one another. I admit, that restricting 
our view to light and caloric themselves, we cannot 
prove their identity; and, in fact, rigidly considered, 
there is no question here involved. For the effects 
called heat, and those called light, are incommen- 
surable, and indicate no repugnance in their causes; 
but from the general analogy of Nature, and the 
logical restrictions imder which matter must be 
viewed, no other conclusion can be come to than. 
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that these and all other possible forms of matter 
are elementally reciprocal. The utmost confusion 
has arisen from speaking of matter as heat, or as 
light. In the external world there are only forms 
of matter; and to say that because one ray of the 
spectrum expands mercury more than another there 
is more heat in it, is the same as if I should say 
there is more matter in -a pound of wheat than in a 
pound of husks, because a greater quantity of the 
wheat than of the husks can be assimilated by the 
tissues of my body ; but since we have not time to 
discuss the whole subject of the reciprocity of gene- 
ral forms, let us confine our view to the visual me- 
dium as a type of such fluids as are supposed to be 
a kind of matter alien to the common stock. And 
if we can show evidence for regarding this fluid as 
a form of ordinary matter, little ground will remain 
for holding the less notable imponderables — ^mag- 
netism, electricity, caloric, and such like, as specific 
bodies. 

Syl. Well, I shall admit that if you can show the 
visual medium to be no more than th^ most attenu- 
ated form of ordinaiy matter, I shaU not very obsti- 
nately stand out for the specific character of the 
others. 

Ment If it be permissable to take a single 
cL priori glance at the subject, ought we not rather 
to expect the material world to be a unity, that is, 
that one grand aggregate, of what we may call 



42 THE UNITY 

marriageable elements, should be adequate to all 
desired purposes, than that fluids, otherwise idle, 
should have to be introduced for little other purpose 
than animal vision? For we cannot but conclude 
d posteriori, that ordinary matter, of whose exist- 
ence we are certain, is capable of assuming a condi- 
tion as attenuated, as an ether whose existence is 
really superfluous. He who said that had he been 
consulted at the creation, he would have prevented 
the commission of some absurdities, imdoubtedly 
spoke a truth in respect of much which the ignD- 
rance of man has put to account of the wisdom of the 
Creator. And I would ask you, would it not have 
been better to have created matter capable of as- 
suming when necessary, such a form as might serve 
for purposes of vision, than to have created a special 
ether for these purposes? 

SyL But light supplies many other purposes be- 
sides those of vision. 

Ment Undoubtedly a universal ether was in- 
vented (by Huyghens, or whoever has the merit of 
the invention) solely as an instrument of vision. 
For those effects of composition and disintegration, 
which we find taking place in respect of natural 
objects, animate and inanimate, which are exposed 
to light, would never have suggested the existence 
of a fluid having no elemental relation to these 
natural bodies. I admit that vision is but, as it 
were, an incidental result of the existence of light. 
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and that other equally important ends are served 
by it; but I can admit this only on the ground 
that light is elementally akin to those forms in 
which it prodaces the effects spoken o£ These 
effects may prove the existence of light, but they 
certainly do not prove it to be a specific ether; but 
prove rather that it is a form of matter capable of 
aasmning other forms or phases of aggregation. 

Ora. I am anxious, Mentor, that you should pro- 
ceed For, if you can prove your doctrine^ I begin 
to foresee some of the extraordinary consequences 
which will result from it. But whether you prove 
it or not, I shall not think the discussion useless, 
which has brought forward a hypothesis, which, to 
say the least of it, gives a most wonderful connec- 
tion to all the objects of Nature. 

Ment Let us first take a slight view of the trans- 
mutations of material forms. 

Syl. Do you mean to assert that one body may 
be transmuted into another? 

Merit. No, I do not hold the venerable doctrine 
your question suggests. For to me the bare fact 
of a difference in form or consistency (not geome- 
trical form) ia a proof of difference in ultimate che- 
mical constitution. And this, by the bye, might 
have led chemists to suspect the perfection of their 
mode of analysis, which is unable to detect a differ- 
ence between, for example, ice and water. Un- 
doubtedly there is a difference in the balance of 
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elements of ice and water, which is the foundation 
of the sensible diflTerence between the two. Another 
error of analysis, restiDg on a feJse assumption, is 
the frequent reduction of bodies to a different state 
before testing. And the felse assumption here is, 
that bodies can exist in different states, be thrown 
into different conditions. Whenever a body is put 
into a new state or condition, it is chemically a new 
body; for this new state can only be superinduced 
by the application o!f foreign elements. The doc- 
trine, therefore, in its popular acceptation, that all 
bodies can exist in three distinct forms, is errone- 
ous; a body can only exist in one form; when it 
changes its form, it is really a different body — ^for 
changes of bodies can only result from the taking 
up of new positions by those ultimate matters or 
elements of which bodies are composed. And this 
is agreeable to what Sir H. Davy says respecting 
carbon and the diamond. 

Ora, Do you mean then that when a solid is re- 
duced to a liquid, it is not the same aggregation of 
matter, as it was in the previous state? 

Ment, Yes, precisely. Nor will chemistry get out 
of myTstery, until it recognise the simple principle, 
that all changes of forms alike result from new 
elemental combination, and not in any case from the 
action of imponderables moving behind the scenes. 
When a liquid form has been reduced to a gaseous, 
something has been added or subtracted. The vo- 
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lume in question is not now the same chemical com- 
pound. And thus, because a certain amount of a 
•given form of matter requires the addition of a cer- 
tain amount of another form to alter its consistency, 
the whole universe of matter can never assume one 
fonn. For here, as in other cases, action and reac- 
tion are equaL And the matter which has been 
rendered into any form is continually passing into 
others. 

Qto. This I hope will become clearer, when you 
have shown us in what way light is derived from 
ordinary matter. 

Mevt, First, then, let us consider the subject as a 
question of transmutation of material forms : and to 
get as much as possible beyond the influence of pre- 
judice, let us enter the temple of Nature, as it were, 
for the first time. We behold a great number of 
objects ; some fixed, some liquid, some gaseous: and 
we find that there is one form, through whose agency 
the others are seen. We proceed in our investiga- 
tion, and find that none of these objects permanent- 
ly occupies the first form in which we beheld it. The 
fixed body has been decomposed, and has become 
liquid, or gaseous. The liquid has entered into com- 
bination with some foreign element, and has taiken 
up a fixed position. The gaseous body has become 
a portion of a liquid, or of a fixed form. We stand 
still for a moment, and speedily find the whole pro>- 
cess reversed ; and what is most remarkable is, that 
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there seems to be a common fund of elements, 
equally ready under certain circumstances to give 
birth to either of the forms we are considering. 

8yl. But we have not found any of these forms 
giving birth to light 

Ment That remains to be seen. Let us take, for 
example, a forest of the carboniferous era. The great 
ferns, the equisetacesa, the club-mosses and other 
cryptogamia and monocotyledons, the conditions of 
whose existence seem to have marched by upon 
the long journey of time, and to have left the world, 
grow up by assimilating the matter of surrounding 
forms, fixed, liquid, gaseous, and doubtless the 
higher forms of which we are in searcL Time 
passes on, and that sublime process, which science 
has not yet investigated, and which underlies all 
the phenomena of physical change and cosmical 
movement; sweeps insidiously on, and the once 
green forest is converted into a stratum of coaL 
Time passes on. Man appears : he invents destructive 
distillation. He converts a portion of the matter of 
our primeval forest back again into the gaseous form 
which, at a former period, it mainly occupied. But 
he institutes another process with this gaseous form, 
and a portion of it is converted into a form tenuous 
enough to reveal to our vision all the parts of this 
circle of transmutation. Such, at least, appears to 
be true, before we are instructed in the hypothesis 
of extraordinary ethers. One of the forms of matter 
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is the medium by which the others are rendered 
visible. 

8yl. But, although the combustion of the gas 
gives occasion to an evolution of light, where is your 
proof that that light is elementally related to the 
matter of the gas ? When the products of this com- 
bustion are collected, they are found to weigh the 
same amount as the gas and atmospheric consti- 
tuents which have entered into combination. 

Ment Or at least you might have added, if they 
are not found to weigh as much, an addition is made 
for necessary loss in manipulation. But the small 
amount of fixed or gaseous matter reqidred to pro« 
duce an enormous volume of the opticable form, 
may be inferred from the fact, that a quantity of a 
burning candle which is all but inappreciable, will 
produce a volume of the opticable form of matter, 
filling a space of several miles radius, and at the 
same time producing other products: for perhaps in 
' no combustion with which we are acquainted, are 
the whole of the combining bodies converted into 
the form which produces vision. In an ordinary 
fire, various fixed and gaseous products result. And 
the same is the case in many other chemical com- 
binations. And combustion seems to be nothing 
more recondite than any ordinary combination. 
This phenomenon is called combustion, because one 
result of the combination is, to produce that form of 
matter which afiects our optic and thermic senses. 
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Combustion is simply such a combination as may 
produce the most attenuated form of matter. Nor 
do we stand in need here of a new principle of 
interpreting material combination or its results, nor 
of any subtile ethers. The combination of the car- 
buretted hydrogen, and the oxygen of the atmos- 
phere, with a portion of the visual form, involves a 
ratio of elements, giving birth to a certain amount 
of that body, which, as it suddenly passes by on its 
physical mission through the universe, intimates its 
progress to animal vision. And there is doubtless a 
deeper reason why we love to open our eyes, than 
the beholding the beauties prodigally luxuriating 
around us. We are dependent upon external agen- 
cies. And into what a profound intimacy do we 
come with this material system, when we find that 
the eye, ever turned towards the light, is the pri- 
mary conduit through which material forms actuate 
the nervous mechanism of man. 

Syl. But you have not answered my question, — 
how do you prove that this ethereal form is element- 
ally akin to the matter of the gas and the oxygen? 

MeTvt. How do you prove that the gas is element- 
ally akin to the coals ? You find that the one issues 
out of the other ; and I find that the opticable form 
issues out of the gas. And not knowing of any 
other materia subtilis being there, I infer that this 
matter which has acted on my sense of vision, must 
be some new form of the matter which has already 
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undergone so many transformations. It is this 
highest form which opens up the material vista to 
our observation; and yet you would deny it the 
character of matter altogether. You must admit 
that it is an act of ordinary matter which enables 
us to see matter. Where, then, is the foundation of 
your inference in favour of a specific ether? And 
if an analogy between the modes of motion of the 
media of seeing and hearing is to be admitted, we 
ought, as the just ground of that analogy, to admit, 
that since the medium of hearing is some form of 
ordinary matter, so also must be the medium of 
seeing. But, in truth, it has never been argued 
that the ethereal medium is not a form of common 
matter. The subject seems merely not to have been 
investigated. But what right has any one to infer 
from phenomena of ordinary matter the existence 
of extraordinary matter ? It is a strange mode of 
arguing, to say that ordinary matter has not capa- 
bility to produce vision, and then to introduce some- 
thing to supply the desideratum, which, so far as 
your positive knowledge extends, has neither capa- 
bility nor existence. You put an end to the inves- 
tigation of matter by Toaking an ether capable of 
vision ; but this is not the way to build up science. 
And even when I grant you the existence of an ether, 
it is still but an inference which attributes vision to 
acts of that ether. And the question comes to be, 
whether is my inference that vision results from a 

E 
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form of ordinary matter, or yours, that it results from 
the combined action of ordinary matter and ethereal 
fluids, the best supported ? I have abundant testi- 
mony of the capacity of ordinary matter to produce 
sensible effects. You must grant your agent a bill 
of rights before it has any power at all; and even 
then it is helpless and dependent. It must call for 
the assistance of ordinary matter. And even this 
ether must have so many of the attributes of or- 
dinary matter, as might excuse one for confounding 
the two. It must have impenetrability, else one 
portion could not move another. It must have im- 
pulse for the same reason. It must have wieight, 
which is but the measure of impulse. And pheno- 
mena of ordinary matter, which alone come imder 
cognisance, can never justify you in setting the capa- 
bility of that very matter aside. It is from the 
very ability of matter that you infer its inability. 
And is it not more probable, when we say an 
ethereal medium is requisite to vision, that man's 
knowledge of ordinary matter is defective, than 
that ordinary matter requires to be supplemented ? 
And if you feel no scruple in bestowing upon an 
ether of your creation a capacity to produce vision, 
why should you deny that Nature has bestowed on 
the matter she has created, this opi^cal capacity? 
Bo we hTiow that ordinary matter wants this capa- 
city? or do we know that an additional ether is re- 
quired? Are we ignorant concerning ordinary 
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matter? or are we learned concerning subtile ethers? 
We can only be justified in assuming an ether when 
all the possible capabilities of ordinary matter are 
known to be fruitlessly exhausted. And do we 
possess this knowledge? Certainly, if ordinary 
matter embrace the capacity of taking a form suffi- 
ciently attenuated for vision, you would never re- 
sort to the expedient of an extraordinary ether. 
We do not, indeed, know that matter is capable of 
infinite attenuation; but the fact that we do not 
know that it is not, shows that it may assume a 
very superlative degree of attenuation. And it is 
only a high degree of attenuation in matter that 
vision requires — not a specific ether; you cannot, 
therefore, assert that ordinary matter is not capable 
of the attenuation requisite to optical phenomena ; 
and all the analogies of sensation and transmuta- 
tion affirm that it is. So that the case stands thus : — 
Of the existence of ordinary matter we are certain* 
Experimentally, we are also certain of its being 
capable of a degree of attenuation, under which it 
becomes inappreciable. It is only in a logical 
point of view that an ether can be contemplated, 
since it is a medium, but not a sensible object. It 
may be an object of reason, but not of perception. 
And this seems to be the metaphysical reason why 
the medium of vision has been regarded as some- 
thing different in essence firom those forms of matter 
whose objective existence it serves to reveal, while 



52 THE UNITY 

itself being the highest medium of perception, can- 
not mediately come under sensible scrutiny. But 
in this logical point of view a specific ether has no 
advantage over ordinary matter; concerning which, 
no known contradiction is involved in saying it 
may become as tenuous as any ether; and, there- 
fore, since matter exists, and is capable experiment- 
ally of a high degree of attenuation, and logically 
of that degree required to vision, it certainly has 
claims above an agent, whose existence and capa- 
bility must both be assumed Of course I hold that 
the very fact of vision proves experimentally, that 
ordinary matter may assume a form, tenuous enough 
for vision; but I do not press the argument from 
this ground, because it might justly be charged as a 
begging of the question. But since it must be the 
motion of some form of ordinary matter which 
gives motion to an ether, if any such exist, and 
since no known motion of any gaseous form can 
originate this motion, there must be some more at- 
tenuated form of ordinary matter than any gaseous 
form for moving the ether; in short, there must be 
an ethereal form of common matter, which renders 
a specific ether entirely unnecessary. And since it 
is judged capable of giving motion to an ether, it 
must have the required motion itself, so that or- 
dinary matter may assume the form and the motion 
required to a medium of vision. And since I know 
of no specific ethereal medium I am driven to thai 
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interpretation I have stated, in order to avoid all 
hypotheses. I need no specific fluids. They would 
utterly mar the problem. Ordinary matter seems 
entirely adequate to all the phenomena. We know 
that ordinary matter in many forms is capable of 
affecting our senses; but of the capability of an ether 
having no chemical relation to the matter of which 
our organs of sense are constructed, we have no 
knowledge ; and, besides, as I think was already 
stated, it is as easy in a logical point of view — in 
which alone an ether can be considered — ^for ordi- 
nary matter to occupy transiently an opticable 
form, as it is for any isolated matter constantly to 
occupy that form ; for it is because you are able to 
conceive of ordinary matter as occupying such a 
form, that you are able to conceive of an ether. If 
you deny that ordinary matter can occupy such a 
form, you in strict logical reality deny the possibility 
of an ethereal medium altogether — ^you deny that 
matter can occupy this form; and matter here must 
mean ordinary matter, of which alone you have 
had experience; and if you admit that matter can 
occupy such a form, my point is gained. And 
since we never see the phenomena of light ex- 
hibited to any considerable extent on our earth, 
where the decomposition or change of some form is 
not taking place, we are further warranted in con- 
cluding that the visual medium is a form of other 
forms. 
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8yl. But I can show by analysis that the matter 
of the gas is the same as the matter of the coal ; 
whereas you cannot show that the matter of your 
visual form is the same as that of the gas. 

Ment Of course you do not mean that, by ana- 
lysis, or in any other way, you can penetrate to 
innate qualities in material forms ; you mean that 
the matter of coal and the matter of its gas will 
produce similar effects, or stand in the same relation 
to some test. But then you have to consider that 
the opticable form derived &om the gas is too much 
attenuated to be analysed by the same test. But I 
apply the test of general sensation, the legitimacy of 
which I maintain, and find that the opticable form 
has the property of producing a sensation. From 
sensation alone we learn the existence of matter ; 
therefore, that which produces sensation is matter, 
and not specific ethers. Setting vision and thermic 
feeling aside, all our other sensations are produced 
by various forms of what we call matter ; nor can 
there be any good reason to exclude the sensations 
of seeing from the acts of this same matter, when, 
undeniably, it is more capable of producing them 
than any specific ether can be : only, I have no 
objection to your calling the medium of vision an 
ethereal medium stiU, provided you recognise its 
elemental relationship to common matter. Nor will 
this recognition include anything in it militating 
against the fitness of such a medium, as an instru- 
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ment of visioiL An ethereal medium, elementally 
the same as the media of hearing, feelmg, tasting, 
smelling, is at least as adequate to supply the sense 
of seeing, as an ethereal medium of a nature which 
the very limitations imposed upon language by our 
organs of observation do in {sud preclude us from 
ever really speaking o£ And even if it be admitted 
that the visual medium is a form of common matter, 
you will agree with me that it is of too volatile a 
nature to be patent to such tests as are available for 
tangible forms. But that it is composed of a certain 
ratio of the elemental matters of which all forms are 
composed, is the only intelligible explanation which 
can be given of those effects taking place in its pre- 
sence upon bodies more scrutable by ordinary obser- 
vation. And the continual changes transpiring be- 
fore us emphatically point out, in a manner it seems 
strange we should so long have overlooked, that 
there is a grand physical, as well as a mechanical, 
process going forward in the solar system. Without 
the introduction of new matter into oiur globe, not a 
single change or disturbance can be connected with 
an intelligible chain of phenomenal sequences. But 
this introduction of a form so attenuated as the me- 
dium of vision, once admitted, the long periods re- 
quisite to account for geognostic results will become 
&cts which reason may learn to manipulate. 

Ora. But how will any form of opaque matter 
produce Imninosity ? 
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MerU. light, whatever it be, does not produce 
luminosity. That is a result of the relation esta- 
blished between an organ of vision and a form of 
matter. Light indeed may, if you like paradox, be 
considered the darkest of all bodies, being that by 
which others are rendered visible, while itself re- 
mains for ever unseen. And here, by-the-bye, we 
may note the necessary limitation of the microscope, 
under that view of the correlation of forms which 
I adopt. It ha« been imagined that microscopes 
might yet be invented capable of rendering visible 
the ultimate atoms of matter. But here we find 
that these ultimate atoms themselves constitute the 
medium of vision. I do not enter into the question 
of ultimate atoms, but only of an ultimate form. 
And it is by virtue of one of the forms which matter 
assumes that its other forms are seen. But I will 
engage to show you the ultimate atoms or form of 
matter, whenever you give me a medium of vision 
different from these atoms. 

Syl, But even upon your own hypothesis will 
not the imiverse be still filled with an ethereal me- 
dium, thrown out from the various astral centres ? 

Ment. It MrilL But then this medium, though it 
may undulate, or move in straight lines, according 
to circumstances, is not a great stagnant, tremulous 
sea ; it is a form of common matter able to take 
part in all cosmical processes. It is one of the mem- 
bers of the material family. It is not an alien, and 
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mere on-looker. It is constantly migrating into new 
forms. And how this doctrine will serve to clear 
our views respecting geognostic causes on our globe, 
and many other cosmical phenomena, including even 
the cosmogony itself, we have not time even to 
glance at. 

Ora. Sir John Herschel has pointed out the beau- 
tifiil "family likeness'' existing among the members 
of our solar system, revealed by Kepler's third and 
more magnificent law; and the family tie which 
you indicate as connecting the material universe is, 
perhaps, no less important ; for I perceive, from 
what you have said, that we must regard all matter 
as being essentially one community throughout the 
visible universe. For the bare fact that a star is 
seen, is proof that it is composed of matter kindred 
to that of our own globe. 

Ment, That is quite true. We can by no means 
enter at present into the large question of the de- 
composition of astral bodies, and their consequent 
diffusion through space, and the necessary develope- 
ment and growth and production of other similar 
bodies from their materials, which constitute the 
great process of which all other processes are but 
results. This would introduce us, as I said, to the 
subject of the cosmogony, which Hutton and Sir 
Charles Lyell regard as beyond the province of 
science, and which Playfair, in his explanations of 
the former, asserts to be unconnected with any pre* 



58 THE UNITY 

sently existing laws, or any indications we perceive ; 
but which, if our view be correct, will be the grand 
problem of science, the sole thing which is perceived. 
But into this we cannot enter. Let it suffice, that 
we must regard all the globes of space as essentially 
similar in their elements, so long as we search for 
them by the light they diffuse. And if all matter 
be cognate, our bodies are in some measure indebted 
to that which hath entered our eyes from the deepest 
gauges of the milky-way. We are formed not only 
of the dust of the earth, but also of the dust of the 
sun and stars. 

Ghra, But how can you regard the matter of our 
various planets as being the same in all, when some 
of these planets are found to be as light as cork, and 
some as dense as lead ? 

Ment This is not found ; it is a consequence of 
the theory of innate attraction. The motions and 
deflections of the satellites, on which this conclusion 
rests, are no more dependent on the density of their 
primaries, than the motions of these primaries are 
dependent on these same densities. All these mo- 
tionstalike depend upon the position of the bodies, 
in respect of the centre of the system. The rate of 
deflection of a satellite is dependent on the rate of 
motion in its primary. So that when we find all 
the planets being developed under similar influences, 
we may, till we find some proof of the contrary, re- 
gard them all as being of nearly equal compactness. 
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8yl. But might not the Kght of one star be dif- 
ferent jfrom that of another ? 

Ment No doubt it might. The light of one star 
might have the red ray predominating, and another 
the blue. But as these colours, or rather sensations^ 
are our ultimate test of the quality of light, whatever 
light produces these sensations must be r^arded as 
elementally akin to solar light. 

Gra. But if gross bodies be convertible into light, 
as in combustion, wiU not light be reconvertible into 
gross bodies ? 

Mem^. Undoubtedly it wilL It has been usual to 
consider the function of light, in regard to animal, 
vegetable, mineral, and other structures, as that of 
a stimulant, a cause exciting the activity of compo- 
sition and decomposition in ordinary matter. For 
my part, I cannot very clearly understand wherein 
the ability of stimulation should exist — ^in a specific 
ether, or in specific particles. But if light be re- 
garded as nothing more than the most attenuated 
form of the same matter as all bodies are composed 
o^ its functions are as intelligible as those of air or 
water. The sun cannot shine upon any body with- 
out chaaiging its moleculaa- arrangement. Animak 
cannot, without sufficient light, attain to their proper 
developement. Without this form of matter plants 
do not arrive at their perfection. Upon its applica- 
tion to photographic preparations their constitution 
is instantly changed. All bodies being but forms 
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of this same matter are necessarily coloured. And 
these, and a thousand other circumstances which I 
have had to review in arriving at this interpreta- 
tion of Nature, lead me to believe that these cir- 
cumstances receive by this interpretation a clear 
and intelligible solution, which the doctrine of spe- 
cific ethers can never bestow. We can easily under- 
stand why the introduction into a body of new 
elements assimilable to its own, should affect its 
structure; but how an ether, between which and 
ordinary bodies no elemental tie exists, should af- 
fect these bodies, or what could be the intelligible 
mission of such an ether in this world or anywhere 
else, I confess my entire ignorance. And why, in 
any case of change of chemical constitution, should 
we controvert that broad practical analogy, founded 
upon what, but for this assumed exception, is a uni- 
versal induction, which aflirms that all such change 
results from admixture of cognate elements ? When 
we see an oxide formed upon iron, for example, by 
the action of the air, we admit that the air has com- 
bined with the iron to produce the new compound. 
But when we see light effect a change on any pre- 
paration of silver, we change ground and resort to 
excitements, which bring nothing but mystery. The 
explanation is too simple which holds, as in t'he first 
example, that the form which incidentally affects 
our eyes, has entered into combination with the 
silver. A blind man, who can only regard this 
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medium apart from the idea of luminosity, and as 
being simply a very tenuous form of matter, will 
have much less difficulty in conceiving of its capa- 
bility of combining with other forms, than one who, 
from the prejudices of sight, imagines that lumi- 
nosity puts a distinction in species between light 
and other forms. In fact, when we shut our eyes, 
and conceive of this form, as running to and fro 
continually, and having (from the absence of vision) 
the same physical nature as other thin fluids, we 
have no longer any reason to resist the belief that, 
like all other forms, it is capable of chemical union. 

In the second place, if we look for a moment at 
this question of the correlationship of forms, in re- 
spect of the senses, we must come to the same con- 
clusion. When a given parcel of matter is admit- 
tedly capable of affecting our senses of smelling, 
tasting, hearing, and feeling, is it not more probable 
that the same parcel, or part of it, in one of its pos- 
sible forms, may also affect our sense of seeing, than 
that an irrelated ether should be required ? Our 
senses do not penetrate into any qualities of material 
forms, we are only acquainted with effects; and 
therefore a peculiar kind of matter is not deside- 
rated in vision, but only matter in such a form of 
attenuation as shall be able to penetrate the lenses 
of the eye. Feeling does not require a peculiar 
kind of matter for its exercise, but only matter in 
a peculiar form of aggregation ; and so of hearing, 
tasting, and smelling. Supposing that we were en- 
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tirely ignorant that plants are continually absorbing 
new matter, and throwing out that which is effete, 
might we not build a hypothesis upon this ignorance, 
and say that a subtile medium existed, which plants 
put into a state of agitation, and which, coming in 
contact with our olfjEictory nerves, produced by vari- 
ous rates of vibration, the various odours we ex- 
perience? This hypothesis would be as good, and 
I believe as true, as that which introduces specific 
media for purposes of vision; but the &ct that the 
opticable form of matter is capable of producing 
sensation, is in itself a proof, that this form is a 
form of that matter whose power of producing sen- 
sation we are already aware of; nor does the cir- 
cumstaaoe that a form of ordinaxy matter is capa. 
ble of subserving vision, render that form any the 
less fitted for magnetic or electric purposes. Indeed, 
there is nothing in what has been said to contradict 
the possibility, that the matter of magnetic experi- 
ments may be a different ratio of elements firom that 
which produces vision ; but although this should be 
so, there is no probability that either of these forms 
is anything but a form of the ultimate cosmical ele- 
ments; nor could any specific ether accomplish any- 
thing which is not equally within the reach of a 
possible form of ordinary matter; and an undula- 
tory, or any other mode of motion, in a form of 
matter, cannot afford the least clue to its chemical 
character, its elemental relationship. In fact, if we 
ould go to the logical root of this subject, we 
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should find that our sole possible, positive definition 
of matter, is that which afiects sense ; and then be- 
cause the opticable form is a form which may afiect 
our sense, we must conclude this form to be the 
same kind of matter as we had defined. 

SyL But did you not assert that we could not 
intelligibly speak of a specific ether ? And is not 
the fact notorious that the whole scientific world 
uses this language? 

Ment This fact is by no means so notorious as 
the tsudt, that thousands speak of ghosts and fairies ; 
and yet we do not admit that they actually speak 
of objective and independent beings. A specific 
ether is a creature of scientific superstition. In as 
fax aa there is anything true, which we affirm re- 
specting ghosts or fairies, the facts relate to observed 
phenomena. It is from distorted combinations of 
these that such spiritual creations spring up. In 
like manner, whatever is true of a specific ether, 
actually refers to phenomena we have experienced 
in ordinary sensible matter. 

SyL But it strikes me that in almost all that you 
have said, you have advanced nothing really repug- 
nant to the undulatory theory of light. 

Ora. Nor to the emissary. 

SyL Your medium. Mentor, may vibrate; and as 
to the ultimate constitution of the ethereal medium 
in the undulatory theory, it is not really in ques 
tion. 

Ment, You are perfectly right I have no real 
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controversy with either of the rival hjrpotheses of 
light. It is the nature of the visual medium I en- 
quire into, not the phenomena of optics. Doubtless 
the view I adopt would introduce some modification 
in several optical details. For example, polariza- 
tion by reflection might be explained by saying that 
when light — ^a form of ordinary matter — ^falls upon 
a body in a certain manner, a peculiar portion of it 
is absorbed, leaving the constitution of the reflected 
ray difierent from that of the incident. And as 
regards absorption, which Sir David Brewster is 
persuaded will yet be found important in expli- 
cating optical phenomena, we are not to regard the 
absorbed light as remaining in bodies in the cha- 
racter of an imponderable alien. Why should it 
not become a part of the body into which it enters? 
Difierent bodies absorb different amounts of the 
three rays (the matter of which three rays is, per- 
haps, to be regarded as exhibiting a certain ratio of 
the ultimate three elements of all matter); but as 
all bodies are in a continual state of fiux, it is no 
more to be inferred that the absorption of light by 
a body should render that body heavier, than that 
a man should grow continually heavier fi:om the 
taking of food. The food we eat is thrown out 
in ways, some of which are insensible to ordinary 
observation, and it is not at all necessary that light 
in passing out of a body, should produce vision ; for 
vision is but an accidental result of the existence of 
light. Unless light be moving with a certain velo- 
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city, and in a certain amount, it will no more produce 
vision than a piece of a tangible form which never 
comes into contact with our muscular sense will pro- 
duce feeling. Grove, in his essay on the Correlation 
of Physical Forcea, ridicules Moser's idea of "invisi- 
ble light," and calls it a contradiction in terms. But 
in the view I adopt, invisible light is no more a con- 
ti^adiction in terms than unfelt tangible bodies. 

Syl, But you objected to the undulatory theory, 
that no cause of undulation could be pointed out. 
Now, what is the cause of motion in your opticable 
form of ordinary matter? 

Ment You remind me of an objection to the un- 
dulatory ether, which I forgot to state. Why, if 
the mere undulation of any medium cause light, do 
not birds flying by night leave a trail of light 
behind them? Of course you will tell me their 
motion is not rapid enough. And if I say cannon- 
balls do not give the necessary agitation for pro- 
ducing light, you will make the same reply. But 
this you do, just because no luminous effect is 
produced by these motions ; for you cannot know 
why these bodies, moving through your supposed 
ether, do not agitate it sufficiently, until you can 
clearly point out what motions of ordinary bodies 
are sufficient. But to return to your question. Let 
us ask, what is the cause of motion in any form 
of ordinary matter? A ship, for example, moves 
either from the pressure of air, or the expansion of 
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steam: but why does the air move? and why does 
the steam expand? The steam expands, that is, 
radiates from a centre, because it is produced at 
that centre in greater quantity than in surrounding 
space. The water, from which it is chiefly derived, 
is converted into a form which occupies a larger 
volume, aad expansion, that is, motion from a 
centre, is the necessary result. It obeys that law 
whose expression is, that gaseous bodies tend to 
a state of equi-diffusion. Nor is the principle by 
which air moves a ship diflTerent from that by 
which steam does so. It is the pressure of air 
into a vacuity which urges the ship directly; and, 
indirectly, the pressure of the steam into a va- 
cuity effects the same end ; and the vacuity caused 
by the rarefaction in the atmosphere is virtually 
the same state of things, as if surrounding air 
were there generated from a more condensed 
form of matter. Wherever the air is dcDser, it 
necessarily falls into places less densely occupied. 
A receiver, half emptied of an ordinary atmosphere, 
is still equally pervaded by air, because into the 
vacuity created by the pump, the remaining air 
falls. 

Syl. But that does not inform us what is the 
real force which urges the steam and the air out- 
ward from a centre. Do you not require for that 
purpose a repulsive power in the particles, for 
example, of the steam? 
' Ment To a certain extent I adopt the positive 
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method of Comte; and I am not able to com- 
prehend the nature of what you seem to imply by a 
repulsive power, I find no evidence of spontaneous 
activity in sensible objects; and such an illustra- 
tion as that of a rotting leaf, given by Professor Ni- 
chol in favour of this spontaneous activity, proves the 
contrary. I cannot adopt a principle, or a power, 
or whatever you like to call it, unless I can in 
some way learn its adequacy. When I perceive 
a wedge driven into a piece of wood, I also per- 
ceive the parts of the wood to be separated ; but 
in the expansion of steam I see no repulsive power : 
I only know that more steam is being constantly 
generated at the centre, and I can understand why 
this denser portion, like a wedge, should press back 
the more distant portions. Repulsive power is not 
really any inferenca We have not arrived at the 
mode of the action by which particles kick each 
other out of each other's presence ; for, b& Berkeley 
says of attraction, which he calls the great mechani- 
cal principle now in vogue, — "I do not perceive 
that anything is signified besides the effect itself 
for as to the manner of the action whereby it is pro- 
duced, or the cause which produces it, these are not 
so much as aimed at.'' I admit that some cause 
diffuses the particles of steam ; but if science does 
not know how that cause operates, is it not great 
childishness in science to pretend to know, in virtue 
of the application of a word whose meaning has not 
been defined? 
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SyL But what has that to do with the cause of 
motion in light? 

Ment I wish to bring the cause of motion in 
light out of the region of repulsive powers and 
excitement of luminous bodies, and reduce it tathe 
same law as that by which other tenuous forms are 
diffused. I will not take it upon me to say that 
I have stated exactly the real cause of the dif- 
fusion of steam, but let the remarks be taken as a 
description of a phenomenon : and, in conformity 
with this phenomenon, we may again revert to our 
illustration of the production of gas. When the gas 
arrives at the burner, if it be not lighted, it spreads 
itself in all possible directions, expanding from the 
point where it is in greatest density, and falling 
into spaces more vacuous. If we now put the gas 
into a state of combustion, it does not seem that 
any new law should be required to explain its dif- 
fusion in its new form : for let us regard it apart 
from the idea of luminosity — entirely due to our 
organs — and we shall only be contemplatiDg a fluid 
rapidly produced in large quantities at a central 
point : and contemplated thus, as a dark fluid, we 
should not for a moment regard it as anything 
other than a novel form of the gas ; nor should we 
think it necessary to invent any other cause for its 
diffusion than that which diffused the gas. Again : 
when a fixed form is reduced to a liquid, it neces- 
sarily (in general) expands, because it is the very 
nature of the new form to occupy a larger volume. 
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But here the motion of expansion is comparatively 
sluggish. Convert now this liquid form into a 
gaseous, and its motion into a larger volume will 
be immensely more rapid than in the previous 
case. If, again, the gas be converted into what we 
call light, or the opticable form of matter — from its 
relation to our organs of vision — its motioti of dif- 
fusion from the centre where it is generated, is 
enormously more rapid still than in the conversion 
of liquid into gas. Certain combinations of ele- 
ments necessarily occupy certain forms. When the 
form to which we reduce matter is denser than 
the matter which is to compose it, the motion is 
towards a centre. When the form to which we 
reduce matter is rarer than the matter which is to 
compose it, the motion is necessarily centrifugaL 
The same law of diffusion seems competent in all 
cases. And, perhaps, we may be said to be able to 
describe rather than explain it; for we know not 
why matter in one form should occupy more or less 
space than in another fonn. But we find that when 
a fluid form is generated, and left unsupported or 
unconfined, it fells into places vacuous of that 
particular fluid. And the exosmic and endosmic 
movements of fluids show that one body may not 
flu the space it occupies, or at least may present 
vacuities to the particles of other bodies into which 
these necessarily fall, by the same law, and not by 
meaningless powers of attraction. And here we 
may note the circular character of that chain of 
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sequences which constitutes the path of the phe- 
nomena of Nature. When that ratio of elements 
combines which produces the visual form, this form 
is diflFused, and entering other forms, produces in 
them such changes of structure as give rise to 
various new forms and motions; and these again 
bring about those combinations which result in 
light ; so that the universe, when once set a-going, 
possesses the character of a perpetual motion. The 
decomposition of the sun gives rise (as can be 
shown), not only to the motions of the planets, but 
in chief measure to the planets themselves. It is 
admitted by Sir J. Herschel that all geognostic and 
meteoric motions can be traced to solar radiation; 
and when we regard that radiation as consisting 
of a form of ordinary matter, this high authority 
acquires much additional force. It would occupy 
too long time to show you in what way a central 
force can produce tangential motion; but to give 
you some idea of it, suppose a small horizontal 
wheel set up in the centre of a large horizontal 
circle. Let that wheel represent the sun; let the 
large circle represent the orbit of a planet ; let a 
series of teeth be formed on the outside of this 
circle ; let a small pinion be formed to fit into 
these teeth, and having an upright shaft; round 
this shaft, and the wheel at the centre, let a band 
be fitted, and the centre be made to revolve. This 
revolution will cause the pinion to rotate on its 
axis, and also to revolve round the large circle. 
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And if man can thus, without any primary launch, 
produce tangential motion by central forces, it will 
not be denied that Nature may surpass him in pro- 
ducing a mechanism of central force for the pro- 
duction of tangential motion. And if we admit 
that, to support the decomposition of the sun, a 
current of air-form matter sets from all surround- 
ing space, this current will counteract the force 
of solar radiation exerted upon the planets, and 
maintain them in their orbits. This being here 
granted (as we cannot enter into the proofe), let us 
now suppose that the atmosphere of our earth, for 
example, absorbs the solar radiation more abund- 
antly in the forenoon than in the afternoon. And 
this is no doubt the case, since the heat at the solid 
surface of the earth is greatest after the sun has 
passed the meridian. There will, therefore, be a 
greater force of solar radiation exerted on the after- 
noon side of a planet than on the forenoon side ; so 
that the planet will be compelled to turn upon its 
axis. And because the tangential motion is the 
direct issue of the axial motion (as in the case of 
our wheel and pinion), it will, as matter of bare ne- 
cessity, be in the same direction : and the amount 
of tangential motion thus generated will be greater, 
the nearer the planet is to the central force pro- 
ducing it, or the larger the angle is, which the dia- 
meter of the planet subtends with the centre of its 
motion. Thus the solar decomposition produces all 
the cosmical and geognostic motions of our globe 
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It must also mature this globe and the other planets 
to the condition of solar centres. The power laid 
up in them will then be unfolded by decomposition 
(for the only power competent to matter resides in 
the impulse it may exert in passing out of one form 
of aggregation into another), and this decomposition 
will perpetuate and develope the motions of the 
satellites of these planets, and repeat the magnifi- 
cent sequential circle of material phenomena. 

Chra. But how will you account for reflection? 
Newton a<;counted for this, as for many other phe- 
nomena, by a repulsive power in bodiea 

Ment Newton was far more guarded than his in* 
terpreters. And when he spoke directly of repul- 
sion or attraction, he declares that he meant nothing 
but eflTects. The law already stated will explain, 
or at least classify, reflection. When light is de- 
tained by any obstacle, it is in the vicinity of that 
obstacle, in greater quantity than elsewhere. Re- 
flecting objects, therefore, virtually become centres 
of radiation. The light passes outward from these, 
because surrounding space is more vacuous of this 
form. Newton pointed out that light was reflected 
before actually impinging on bodies, and he ac- 
counted, as usual, for this, by saying that the repul- 
sive power of bodies acted at a certain distance. 
But the fact that light, in falling on bodies, shoulcl 
not all impinge before reflection, is no more mys- 
terious, than that all the water or air of a jet di- 
rected upon a body should not touch the body. 
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Part of it is prevented from touching by what is 
nearer the body. I have remarked that vision is 
no necessary property of the opticable form, nor 
feeling of the tangible. Both vision and feeling, as 
well as our .other sensations, result from forms of 
matter suited to their character. Darkness may not 
only be the absence of light, it may be its equal dif- 
fusion. A room may be ftill of air where there is 
no wind : and the opticable form may, if it surround 
us equally, and be not floMdng from any particular 
point, produce no vision. But in this condition it 
may subserve the purposes of terrestrial magnetism, 
or of electrical phenomena, or of heat : for this fluid 
seems just as good for these purposes, as any other 
whose existence is less certain. 

Ora. I admit that you have rendered your theory 
very probable, but is it not the same as that of 
Empedocles, who made fire or light, air, earth, and 
water the elements of all things ? 

Meid. No; for, whereas that philosopher made 
fire, air, water, and earth the elements of things, i 
merely regard these as what may be called the car- 
dinal forms of matter. But the elements are per- 
haps seen in the rays of the spectrum. Sir H, Davy 
observes, that two or three simple substances may 
produce all that variety of bodies found in Nature. 
And Mosotti has more recently proposed the doc- 
trine of two ultimate elements. If a certain ratio 
of all the elements of matter exists in a given por- 
tion of the visual form of matter, and if that which 
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produces the sensations of red, yellow, and blue, be 
a just analysis of this form, we shall have the ulti- 
mate elements reduced to these three matters. 

8yl. It is now my opinion, since your doctrine. 
Mentor, does not destroy the undulatory theory, 
that no arguments can be brought against that 
doctrine so strong and intelligible as what may 
be urged in its favour. 

Ment Gentlemen, you are far too complimen- 
tary; for, although I believe most solemnly in the 
truth of what I have stated, so little has been 
brought forward, that the complete establishment 
of this view was not to be looked for. Had we 
time to consider this plain fact of optics, in relation 
to Astronomy, Geology, Cosmogony, Chemistry, 
Physiology, and, in short, to the whole structure 
of Nature, you would be better able to judge of 
its truth and importance. We should then know 
somewhat of that which is really doing about us. 
We should then perceive the truth of Kepler's asser- 
tion, that the perfection of Astronomy must accom- 
pany the perfection of Physics. We should see that 
the dynamics of our solar system depend upon a 
physical evolution, which brings creation to our 
very doors, and our own times: and this not in any 
figurative sense, but in the intimate sense of rearing 
up globes from a germ possibly no bigger than a 
man's hand, to dimensions which yield a mea- 
surable angle, over hundreds of millions of miles. 
Nor can we doubt that, since there are before our. 
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eyes processes going on for the augmentation of 
globes, there must ako be processes for giving 
origin to these globes, in the form of asterolites, 
or cometic bodies, which may be adopted into 
the satellitary families of planets, and impelled by 
the mechanical laws of the system into harmony 
with the general motions. At any rate, there can 
be no shadow of doubt, that the whole problem 
of creation is being wrought out by material forms 
in our system, and throughout the universe, at this 
moment. Since the time that God said, " Let there 
be light,'' and thereby called all matter into exist- 
ence, there have passed by no cosmical operations, 
lost to us of these days. The activity of astral 
generation is here present: our new optics proves 
this to a demonstration. We have come into the 
presence of a vital fact It strips the old tra- 
ditions from Nature, and tells us that creation was 
not accomplished long ago, but that it is the very 
work which is in hand. It tells us that we have 
not to go abroad for creation to. the dim nebulse 
beyond the milky-way, but to sit still at home, and 
attend to what is doing here. At present we know 
not why all. this life and death, this composition 
and decomposition, are going on about us. We know 
not the cause of the growing up of continents and 
mountain chains; nor of those mighty alternations 
of sea and land, which are the progressive footr- 
marks of world-evolution. We know not why this 
naovement of planets about a luminating eentei: 
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But when we find that light is a form of ordinary- 
matter, and that therefore the sun, to throw abroad 
this form continually, must be in a slow state of 
decomposition, like any other source of light, one of 
the grandest mysteries of this universe bursts open 
before us, and scatters a munificence of truth, which 
this generation will not have time to gather; If 
matter be that unity, whose character you will now 
apprehend, the very fact that we see a star is a 
proof that that atom of space is fated to a secular 
duration: and the day will come, when not one 
of all the stars, known to the race of our humanity, 
shall shine amid the heavens. The matter of which 
they are composed will form new stars and new con- 
stellations. The pleiades shall no longw pour their 
sweet influence, nor Sinus his kingly ray. Our 
planetary globes are growing up in long millions of 
ages, by continual though insidious additions to the 
mass of their material Here is an element of evo- 
lution in our system, which overturns all that we 
had demonstrated stable and enduring. If we look 
at our system in the light of the proposition here 
sketched, each orbit is seen to be, not a fiatory dis- 
position, but a result of the orb which selects it, 
combined with the forces acting upon that orb. 
Each planet, with its satellites, is looking forward to 
the time, when itself shall assume the character of a 
sun : it is accumulating stores of material from the 
body decomposing at the centre. And with these 
accumulations, higher and higher orbits become its 
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progressive habitats, and slower and slower motions 
its modes of journeying, until it rests amid the illi« 
mitable laboratoiy of Nature, to run the same 
round of decomposition as the stars from which 
it sprung, and to develope a new race, to perpetuate 
the astral generations If our plain optical doctrine 
be true, more than this becomes inevitable. The 
frame of Nature receives a unity which, in our spe- 
culations, it certainly never possessed before. The 
universe becomes one work, and we know what is 
doing. The great drama presented to our gaze 
is nothing less than the intimate act of creation; 
but it is also the act of destruction : and surely all 
this is but what we ought to have expected. The 
Eternal is unchanging, and the work of his hand 
goes forward for ever. We have been accustomed 
to look out from this little observatory, as it speeds 
round the heavens, upon the wide scene, as if it were 
only an eternal play of bare, cold motion; but our 
new fact in optics tells us that all the motions are 
but results of the grand physical evolutions and 
involutions, which constitute the easential business 
of the cosmos. I speak not of creation in a figura- 
tive sense, but in a sense as literal as that which 
speaks of the growth of an animal. Creation is the 
one great present fact. It is that which is doing : 
it is what all this bustle is about. The presentness 
of creation is the underlying explanation of all phe- 
nomena. Wind, and rain, and river, and earth- 
quake, are but menials of the mighty work going 
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forward; but now we may understand whence they 
derive their instructions. The continual inpouring 
of new matter into the structure of our globe over- 
turns all permanency and all stability. The atmo- 
sphere becomes displaced ; the waters of the ocean 
can never rest from the work of degradation, and 
the laying down of new deposits: nor can these de- 
posits maintain their positions for the elevation and 
disruption of their materials by perpetual additions 
from the centre of the system. We make no de- 
mand upon central fires; for even when such a rude 
hypothesis is granted, we stand as much as before 
in need of external causes to give occasion, at any 
given time, to the bursting or disruption supposed 
consequent on central fire: but in the continual 
current of new matter directed upon our globe, we 
have a most intelligible general cause, to which all 
geognostic motions may readily be referred. But 
we cannot enter upon the method of the evolution 
of planetary structures; nor how stars are neces- 
sarily in clusters; nor how the planets of our 
system, by a simple law of mechanics, move in one 
belt; npr how these planets rotate, and therefore 
revolve, and that by presently operating forces; nor 
how the orbits are diflferent for the various orbs 
revolving in them ; yet all this, and much more, be- 
comes intelligible in the light of the doctrine, that 
the material world is a unity; that all forms of 
matter are elementally reciprocal 
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necessary Information as to their Ck>st. By William J. Gray, 
Architect, Coldingham. Imperial 8vo. 48 Plates, price 21s. 

GREG AND LETTSOM*S BRITISH MINERALOGY. 

A Manual of British Mineralogy, Descriptive and Statistical, 
By RoBBRT Phillips Grbg, F.G.S. and W. G. Lbttsom, Esq. 
Woodcuts and coloured Lithographs. Svo. [In the jtrest, 

GROVE'S PHYSICAL FORCES. 

The Correlation of Physical Forces. By W. B. Gbovb, 
M.A. F.R.S. Second Edition, revised and enlarged, Svo. price 5s. 

GUTHRIE ON STRICTURE. 

On the Successful Treatment of Strictures of the Urethra 
supposed to be intractable: A Lecture delivered before the Medical 
Society of London, April 1851. By G. J. Guthrib, Esq. F.R.S. 
Price Is. 6d. 

GUTHRIE ON URINARY AND SEXUAL ORGANS. 

On the Anatomy and Diseases of the Urinary and Sexual 
Orgpans : containing the Anatomy of the Bladder and of the Urethra ; 
and the Treatment of the Obstructions to which the Passages are 
liable. By G. J. Guthrib, F.R.S. Surgeon to the Westminster 
Hospital. Third Edition, Svo. price 5s. 

GUY'S HOSPITAL REPORTS. 

FiBST Sebiss, complete in 7 vols. (1836 to 1842), price 
je4. lis. 

Second Sebies, Vol. I. IBs. 6d. ; Vols. II. III. and IV. 
13s. each; Vol. V. 7s.; Vol. VI. 14s. (1843 to 1850.) 

The Publisher has lately perfected a few sets from the com- 
mencement of 1836 to 1849. 
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HANCOCK ON MALE URETHRA. 

On the Anatomy and Physiology of the Male Urethra, and 
on the Patholofcy of Stilctoret of that Canal. By Hbn av Hancock, 
F.R.C.S.B. With Woodcati. 8to. 8s. 6d. 

HASSALL ON WATER SUPPLY. 

A MicroBcopio Examination of the Water supplied to the 
Inhabitants 0/ London and the Suburban Districts. By Arthub 
Hill Hassall, M.B. F.LuS. 8to. with coloured Plates, Ss.6d. 

HAYNES' MEDICAL BOTANY. 

Examinations in Medical Botany. A Compendium for the 
use of Students preparing^ for the Royal Ck)lleg:e of Physicians, Apo- 
thecaries* Hall, Royal Veterinary College, and the Pharmaceutical 
Society of (Sreat Britain. By D. H. B. Haynbs, M.R.C.S,E. Fcp. 
8vo. with Illustrations, price Ss. 

HOFMEISTER ON THE CRYPTOGAMIA. 

A Treatise on the Ghennination, Development, and Fructifica- 
tion of the Higher Cryptogamia. By Dr. Hopmbistbr. Translate I, 
with the co-operation of the Author, by F. Currby, Esq. Text, 8vo. 
Plates, 4to. price 21s. 

*«* This work, so valuable to Botanists and Microscopists, will be 
published by Subscription ; and, as only a limited number will be 
printed, gentlemen are requested to lorward their names to Mr. 
Hiohlby as early as possible. 

HOLDEN'S MANUAL OF DISSECTION. 

Manual of the Dissection of the Human Body. By Lutheb 
Holdbn, F.R.C.S. Demonstrator of Anatomy at St. Bartholomew's 
Hospital. Post Sto. Us. 

HOOPER'S MEDICAL DICTIONARY. 

Eighth Edition, Bevised and improved by Dr. K. G-bant. 
8vo. price SOs. 

HOOPER'S PHYSICIAN'S VADE MECUM. 

A Manual of the Principles and Practice of Physic. Fourth 
BdUUm, considerably enlarged and improved by Dr .Guy, Physician 
to King's College Hospital. Fcp. 8vo. price 12s. 6d. 
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HORSLEY'S CHART OF POISONS. 

The Chemistry of Poisons : A Concise Arrangement of the 
most deadly Mineral, Metallic, and Veg^etable Preparations ; exhibit- 
ing at one view the appropriate Tests in Qaalitative Analysis, with 
their accarately Coloured Indications : Designed for the ase of Medical 
men and Chemists. By John Horslbt. Second Edition, revised 
and extended. 5s. 



HUGMAN ON HIP-JOINT DISEASE. 

A Practical Treatise on Morbus CoxariuB, or Hip-Joint Dis- 
ease ; shewing^ the Advantages to be derived from a system of Mecha- 
nical Management. By W. C. Huoman, Surgeon to the Verral 
Institution for the Treatment of Spinal Diseases and Distortions, &c. 
8vo. with Plates, price 5s. 

JARDINE'S ICHNOLOGY. 

The Ichnology of Annandale ; or, Illustrations of Footmarks 
impressed on the new Red Sandstone of Corncockle Muir, DumfHes- 
shire. By Sir William Jardinb, Bart. F.R.S.E. F.L.S. &c. Large 
folio, price JSZ, 8s. 

*^* The Plates are of the size and colour of the original Fossil Impressions* 

JARDINE'S SALMONIDiE. 

A Monograph on the British Salmonida. By Sir William 
Jardine, Bart. F.R.S. F.L.S. &c. Folio, coloured Plates, Parts I. 
and II. price 33s. each. 

DR. JAMES JOHNSON'S WORKS. 

Cheap Issue. 

A Tour in Ireland ; with Meditations and Reflections. 
Pahlished at Ss. 6d.— Issued at 48. 

Change of Au*, or the Pursuit of Health and Recreation. 
Published at 8s. 6d.— Issued at 5s. 

The Economy of Health ; or, the Stream of Human Life, 
from the Cradle to the Grave. Published at 6s. 6d.~lBS. at 2s. 6d. 

An Essay on Indigestion. Published at 6s. 6d.— Issued at 4s. 

Practical Researches on Gout. Pub. at 5s. 6d.— Issued at 2s. 64. 
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MICROSCOPICAL JOURNAL. 

Quarterly Journal of Microscopical Science. Vol. I. 8vo. 
clotb, price 178. Ck>ntainin^, with Index, nomeroiis Woodcnti, a 
FhotogTaphic and 15 Lithographic Flatet. 

OaioiaiAL CowMDNicATioNs from Dr. P. B. Ayres— T.B. Amyot, 
Esq.— G. BuBkyEsq. F.R.S.— Dr. Oolding:Bird,F.R.S.— Dr. L. Beale— 
J. Bngrhtwell, Esq.— Dr. T. S. Cobbold— J. Delves, Esq.— P. H. Gosse, 
Esq.— J. Gorham, Esq.— Dr. J. E. Gray, F.R.S.~Prore88or Gregory— 
T. H. Haxley, Esq. F.R.S.— Dr. T. S. Holland— S. Higfhiey, jon.— 
Dr. Herepath— Ari;hor Henfrey, Esq. F.R.S.— Dr. laman— George 
Jackson, Esq.— J. Lister, Esq.— J. D. Mammery, Esq.— Dr. E. A. 
Parkes — Professor Qaekett— G. Rainey, Esq— Dr. P. Redfem— 
Professor Riddell— J. B. Simmons, Esq.— G. Shadbolt, Esq.— Rev. H. 
Smith— S. J. A. Salter, Esq. M.B.— John Tyrrell, Esq.— Professor 
Williamson— Professor Wbeatstone, F.R.S.— E. G. Wright, Esq. 

Translations from the papers of Kolliker— Schacht— Siebold— 
Leydig— Herbst— Montagne. 

Reviews, Notes and Memoranda, &c. 

*«* The Third Edition of No. I. being oot of print, a New Issue is 
preparing, and will be ready in a few days. 

ODLING'S PRACTICAL CHEMISTRY. 

Course of Practical Chemistry for the use of Medical Students. 
Arranged with express reference to the Three Months' Sfimmer 
Course. By William Odlino, M.B. F.C.S. Profewior of Chemistry 
and of Natural Philosophy at Guy*s Hospital. [In the preu. 



PAUL ON THE RECTUM. 

Practical Observations on Diseases of the Lower Bowel; 
Including Piles, Hemorrhoidal Fluxes, Prolapses, Fistulae, Cancer, 
Polypi, Fissure, Spasmodic Sphincter, and Anal Eruptions. With 
Cases of the Mode of Cure without Operation. By Andrew Paul, 
A.B. M.B. Trin. Coll. Licentiate of the Royal College of Surgeons. 
Sixth Edition, with coloured Plates, price 4s. 

PHARMACOPCEIA FOR SKIN DISEASES. 

Pharmacopoeia Nosocomii Londinensis in curam Morborum 
Cutaneorum fundati a.d. M.DCCC.XLI. 48mo. price Is. cloth. 
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PHILLIPS'S LONDON PHARMACOPCEIA. 

A Translfttion of the New " Pharmacopceia Gollegii Begalis 
Medicomm Londiuensis," with copious Notes and Illostrations ; also 
a Table of Chemical EqolTalents. By R. Phillips, F.R.S.L. & B. 

8vo. price 128. 6d. A Portrait of Mr. Richard Phillips, 

P.R.S. L. & E. Curator of the Museum of Economic Geology. On 
Stone by Mag^ire, from a Daguerreotype by Qandet. Price 5s. 

PORTRAITS OF MEDICAL MEN. 

Printed on India Paper, price Ss. each. (Size, 13 in. bj 10 in.) 

Drawn on Stone— "bUr, J. Avery, Sir B. Brodie, Dr. G. Budd, 
Air. G. Busk, Mr. Wm. Coulson, Sir Wm. Ellis, Mr. Wm. Fergusson, 
Dr. John Forbes, Mr. E. Forbes, Mr. J. Gay, Mr. H. Hancock, Mr. 
J. Luke, Mr. J. R. Martin, Mr. J. Paget, Mr. R. Phillips, Mr. Simon, 
Mr. F. C. Skey, Dr. E. Smith, Mr. J. F. South, and Dr. R. B. Todd. 

Engraved— ^ir Wm. Burnett, 21s. ; Mr. R. D. Grainger, lOs. 6d. ; 
Dr. Jas. Johnson, 10s. 6d.; Mr.W. Lawrence, 21s. ; Dr. J. A. Paris, Sis. 

PYNE ON MESMERISM. 

Vital Magnetism : a Bemedj. By the Rev. Thomas Pyne, 
A.M. Incumbent of Hook, Surrey. Fcp. 8yo. price 2s. 6d. 

PYNE'S ASTRONOMY. 

A G-lance at the Heavens; or, a Sketch of Modem Astronomy. 
By Thomas Ptnb, Incumbent of Hook, Surrey. Fcp. Svo. 6d. 

RAMSBOTHAM ON MIDWIFERY. 

Practical Obseryations in Midwifery : With Cases in lUustra- 

» 

tion. By John Ramsbotham, M.D. Second Edition, revised. 
8vo. price 12s. 

ROWLAND ON THE BRAIN. 

On the Nature and Treatment of Softening of the Brain. By 
Richard Rowland, M.D. Assistant Physician and Lecturer on the 
Principles and Practice of Medicine at the Charing-Croas Hospital. 
8vo. 5s. 

SAMPSON'S CRIMINAL JURISPRUDENCE, 

Considered in Relation to Mental Organization. By M. B. 
Sampson. Second Edition, enlarged, 8vo. price Ss. 
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SEDGFIELFS PHOTOGRAPHIC VIEWS. 

Photographic Delineafcions of the Scenery, Architecture, and 
Antiquities of Great Britain and Ireland. By Russell Sbdofield. 
' * 4to. Farts, 21s. each. 

SKODA ON AUSCULTATION. 

A Treatise on Auscultation and Percussion. By Dr. Skoda. 
Translated by W. O. Markham, M.D. Assistant Physician to St. 
Mary's Hospital. Octavo. Cs. 

SMELLIE'S OBSTETRIC PLATES. 

Being a Selection of the more Important and Practical Illus- 
trations contained in the original work, with Anatomical Descriptions 
and Practical Directions. Ntw BditioH, 8vo. price 5s. 

SNOOK'S ASTRONOMICAL TABLES. 

Brief Astronomical Tables, constructed on a Simple Plan for 
the expeditious Calculation of Eclipses in all Ages : Designed for the 
purpose of verifying Dates. By W. Drew Snook, Esq. 8vo. price 
28. 6d. ; by post, 3s. 

STOWE'S CHART OF POISONS. 

A Toxicological Chart, exhibiting at one view the Symptoms, 
Treatment, and Mode of Detecting the various Poisons,— Mineral, 
y^etable, and Animal : to which are added, Concise Directions for 
the Treatment of Suspended Animation. By W. Stowe, M.R.C.S. 
Eleventh Edition, varnished and mounted on cloth, with roller, price 
6s. ; or, 2s. the plain Sheet. 

TAIT ON PROSTITUTION. 

Magdalenism: An Inquiry into the Extent, Causes, and 
Consequences of Prostitution in Edinburgh. By William Tait, 
late House-Surgeon to the Edinburgh Lock Hospital. Second Edition. 
12mo. price 6s. 

THOMAS'S PRACTICE OF PHYSIC. 

Dr. Thomas's Modem Practice of Physic; exhibiting the 
Symptoms, Causes, Morbid Appearances, and Treatment of the Dis- 
eases of all Climates. Eleventh Edition, revised, and to a considerable 
extent re-written, by Algernon Frampton, M.D. Cantab. 2 vols. 
8vo. 28s. 
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TOULMIN ON GOUT. 

Gout : its Causes, Cure, and Preyention, by an original and 
most snccesBfttl Treatment founded on the Org^anic Changes in the 
Human Solids, and on the Functions of the Skin, without the use of 
Ck>lchicum. By A. Toulmin, M.D. Post 8vo. price 4s. 

TRAVERS ON INFLAMMATION. 

The Physiology of Inflammation and the Healing Prooees. 
By Benjamin Traybrs, F.R.S. Surgeon Extraordinary to the 
Queen, &c. 8vo. price 5s. 

TRUMAN ON TEETH. 

The Construction of Artificial Teeth with Ghitta Percha. By 
Edwin Truman, Dentist. Second EdiHon, fcp. 8to. Ss. 6d. 

UNDERWOOD ON DISEASES OF CHILDREN: 

With Directions for the Management of Infants. Berised 
and enlarged by Dr. Hbnrt Dayibs, late Lecturer on the Diseases 
of Children at St. George's Hospital. Svo. price 15s. 

WAKLEY ON DEAFNESS. 

Clinical Reports on the Use of G-lycerine in the Treatment of 
certain Forms of Deafhess. By Thomas Waklbt, F.R.C.S. Operating 
Surgeon to the Royal Free Hospital, London. Edited by T. W. 
TiNDALL Robertson, Resident Surgeon to the Royal Free Hospital. 
8to. price 3s. 

WEATHERHEAD ON HEADACHS. 

A Treatise on Headachs: Their Causes, Preyention, and 
Cure. By G. Hdmb Wbathbbhbad. Second Edition, carefhlly 
revised. Post 8to. price 4s. 

WORMALD AND M'WHINNIE'S SKETCHES. 

A Series of Anatomical Sketches and Diagrams : with De- 
scriptions and References. By Thomas Wormald, Assistant- 
Surgeon to St. Bartholomew's Hospital; and A. M. M*Whinnib, 
Lecturer on Comparative Anatomy at St. Bartholomew's Hospital. 
4to. price 2Gs. 
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HIGHLETs CABINET of APPARATUS & REAGENTS 
for EXAMINATIONS in MEDICAL CHEMISTRY, as tmuiKed 
by Dr. Lionbl Bbalb. 

CmilMte. — Urinometer in Case— Oradoated 9-ounce Measure— Pipette 
— Stirrini; Rod— Microscopic Slides and Thin Glass— Watch-rlasses- 
Test-tubes— Tube-holder— Brass Forceps— Platinum Foil— Spirit Lamp 
with Wire Rinir — Seven capped Dropping^ Bottles for the following^ 
Reagents : Nitric Acid, Acetic Acid, Ammonia, Potash, Nitrate Barytes, 
Nitrate Silver, Oxalate Ammonia, Test-Papers. Price Sis. 6d. 



HIGHLEY's HOSPITAL MICROSCOPE on Tripod Stand, 
larire Slidinir Stagpe with Diaphrafpns, plain and concave Mirror, 
coarse and fine adjustment to body, Huvf^enian Eye-piece for Ross's or 
Smith & Beck's Object-Glasses. Price j^i. 4s. 

\* This instrument combines economy with simplicity, elqc>ince of 
form« and excellence of workmanship. 

ACHROMATIC OBJECT-GLASSES for the above. 
'^ One-inch, price 21s. ; Quarter-inch, Sis. 6d. 

"IVTAHOGANY CABINET for the above Instrument. 
-"'A price 16s. 

fJIGHLEY'sACHROMATICGASMICROSCOPICLAMP 

^•*' with Reading? Shade and Mountinr Apparatus. Constructed to 
correct the vellow, gflarinfr, and injurious fie-ht of the ordinanrGas Lamp, 
as described in the Quarterly JimrntU of Microscopical Science, Part II. 
p. 142; and Quekett on the MicrotcopCf p. 489. With g^reat improve- 
ments, in Bronze, price £2. lOs. ; or without Mounting Apparatus and 
Reflector, 42s. 

ITIGHLETs MICROSCOPE CAMERA, consisting of an 
'*"'- Arrang^ement for Object Glass, Stage, and Mirror for Microscopical 
Photographs, a8 described in the Q^arterlp JotamcU of Microscopical 
Seiencef No. iV. fitted to a double Telescope Chamber having a range 
from 12 to 24 inches, with Focusing Glass 6 inches square, Plate and Bath 
Frames, Glass Bath, Box fitting inside Camera, containing all the neces- 
sary Chemicals and Apparatus. The whole containea in a Packing 
( ase, arranged for the Adjubtment of this Instrument to any Angle. 
Compete, price jSS. 8s. 

pOMPOUND CONDENSER for the above airangement. 
^ Price 21s, 

HIGHLEY'sREAGENTCABINETfor MICROSCOPICAL 
TESTING, containing 12 capped Dropping Bottles. Price 1 5s. 



London: SAMUEL HIGHLEY, 82, Fleet Stbeet. 
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ig^Itj's Btimtik f iksrj, 

^Itti Street, ^nnbnn. 

Mr. S. HiGiiLEY, begs to inform Gentlemen interested in Scientific Literature, 
that on the Shelves of his Establishment will be found every Mcxiern 
English and American Work on 

CHEMISTRY-PHYSICS - PHOTOGRAPHY- MINER ALOGY- 

GEOLOGy-PAL^.ONTOLOGY-BOTANY-ZOOLOGY-MlCBOSCOPY-ANATOMY- 

PHYSIOLOGY-SURGERY-MEDICINE-APPLIED SCIENCE. 



portraits of Schntiit Pen. 

PHOTOGBAPHIC PLATES OF SCIENTIFIC SUBJECTS. 



CHOICE SPECIMENS AND EDUCATIONAL COLLECTIONS 

OF 

MINEBALS— BOCKS— FOSSILB-MINEBALOGICAL APPABATUS 

AND MODELS. 



STUDENTS MICROSCOPES, 

SELECTED MICROSCOPICAL AND MICRO-PHOTOGRAPHIC APPARATUS. 



CABINETS OF APPABATUS AND BE-AGENTS 

FOR 

EXAMINATIONS IN MEDICAL CHEMISTBY. 



A CATALOGUE OF 
MR. S. HIGHLEY'S SCIENTIFIC PUBLICATIONS. 



HIGHLEY'S STUDENT'S GUIDE 

TOTHB 

Class Books in use at the Metropolitan Schools of Medicine, 

Science and Art. 



RHEINISCHES MINERAL.IEN COMPTOIR 

DETAILED AND PRICED CATALOGUE OF 

Mineralogical, Geological, and Palaeontological Specimens, &c. 

Any of the ahove Catalogues urill he forwarded Gratis on tke receipt of 

four Postage Stamps. 



UIGHLEY'S GENERAL CATALOGUE 

OF 

Medical and Scientific Works, with their Dates and Prices. 

TO WHICH IS ADDED AN IKDEX OF SUBJECTS, WITH THE NAMES OF THE AUT&ORS WHO 

HAVE WRITTEN UPON THEM. 

Octavo, 2«. 6d. forwarded free by Post. 







TIIGHLEY'S HOSPITAL MICROSCOPE on Tripod Stand, 

■'■-*■ large Sliding Stage with Diaphragms, plain and concave Mirror, coarse and fine 
a4Justment to body, Huyghenian Eye-piece, with Adapting-piece for Boss's or Smith 
and Reek's Otject-glasses. 42. ig. 



• • 



This instrument combines economy toitJi simplicity, elegance of form, and 



excellence of worlemanship. 



ACHROMATIC OBJECT GLASSES. 

-^ ir. 11*. 6d. ; |-inch, tl. S*. 



1-inch, 1/. \s. ; J-inch, 



ITIGHLEY'S ACHROMATIC GAS MICROSCOPE LAMP, 

■*■■*■ with Reading Shade and Mounting Apparatus. Constructed to correct the yellow, 
glaring, and injurious light of the ordinary Gas-Lamp, as described in the Quarterly 
Journal of Microscopical Science, Part II., p. 142 ; and Quekett on the Microscope^ 
p. 484. With great improvements, in Bronze, 21. los. ; or without Mpnnting Appa- 
ratus and Reflector, 2l. 2t. 



HIGHLEY'S ARRANGEMENT for Object-Glass, Stage, and 
Mirror lor Microscopical Photographs, as described in the Quarterly Journal of 
Microscopical Science^ No. IV., and applicable to any Camera. Zl. Zs. 



TIIGHLEY'S MICROSCOPE CAMERA, consistinor of the above 

^ Arrangement fitted to a double Telescope Chamber having a range from 12 to 24 
inches, with Focussing Glass 6 inches square, Plate and Bath Frames, Glass Bath, Box 
fitting inside Camera, containing all the necessary Chemicals and Apparatus. The whole 
contained in a packing-case arranged for the adjustment of this instrument to any angle. 
Complete, 8Z. 8«. 

The Camera, Chemicals, Ca^es, &c., without Highley's Arrangement, but with Adapt- 
ing-piece for any maker's Microscope, 6^ bs. 

TIIGHLEYVS CABINET OF APPARATUS & RE-AGENTS 

-■^^ FOR EXAMIKATIONS INT MEDIC A L CHEMISTRY, as arranged by Dr. Lionel 
Beale. 

CONTENTS. 

APPARATUS. Urinometer in Case —Graduated 2-oz. Measure— P ipette— Stirring- 
rod - Microscopic Slides and Tain Glass— Watch-glasites— Test-Tubes— Tube- 
holder— Brass Forceps— Plat in nm Foil — Spirit Lamp with wire ring -Seven 
capped Dropping Bottles for the following Re-agents ; Nitric Acid, Acetic 
Acid, Ammonia, Potash, Nitrate Barytes, Nitrate Silver, Oxalate Ammonia, 
TestrPapers. Price \l. \\s. ed. 



TIIGHLEY'S RE-AGKN'i 

^*- TESTING, containing 12 cai 
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